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STORAGE BATTERIES v. GAS ENGINES. 


TuE rivalry between the storage battery and the gas engine, 
as a means of surmounting the peaks in the load curve 
in a steam-driven electric station, has long been very 
obvious to many engineers, and Mr. Nelson W. Perry has put 
his ideas on the subject into the form of a paper to the 
American Institute of Electrical Mogineers. He points out 
that sharp peaks are more favourable to the battery than broad 
peaks, and that a light day load is also favourable to the 
battery, even without sharp peaks in the night curve, but no 
general rule can be evolved, each station must be governed 
by its own particular environment. First cost is not all- 
important, because the repairs and maintenance may over- 
balance the extra first cost of an extra engine and dynamo. 
He is sceptical as to the 10 per cent. per annum guaranteed 
by manufacturers as maintenance charges. Trae, if the 
manufacturers’ conditions are complied with, their guaranty 
holds good ; but this, he hints, implies so much battery 
power as to be prohibitive as compared with extra power 
plant. Then, what does this 10 per cent. mean? In 
America, he says, it means that the payments in 10 years 
shall not exceed 10 per cent. per annum on list prices, and all 
old material shall become the property of the contractors, and be 
conveyed totheir works carriage paid. This implies something 
very different upon actual firat cost, especially when list prices 
were subject to 20 per cent. or more. These various con- 
siderations lead him to the more economical method of the 
gas engine. It is, he says, more economical to use gas 
engines to cope with the peaks in a steam-driven station, 
even when using the gas from the street mains, which, in 
America, costs much more than in England. A gas engine 
will give twice the number of lights, electrically, as can be 
given by the same amount of gas used with ordinary burners. 
The efficiency of gas engines rarely exceeds 83 to 85 per 
cent., as compared with a possible 90 per cent. of the steam 
engine; but on the other hand, the fuel efficiency, as dis- 
tinguished from the mechanical efficiency, is double in the 
gas engine, or about 25 per cent. under favourable con- 
ditions, as against 12 per cent. of the steam engine, so that the 
gas engine would give a net gain of 20 per cent., as against 
a loss of 20 per cent. with accumulators. Mr. Perry quotes 
some gas consumption figures from a 12-H.P. gas engine, 
working from 4 to 12 H.P. The gas consumption ranged 
from 15 cubic feet per H.P. for the full load, to 21 feet 
for 4 H.P., and even 48 feet for only 1 H.P., showing no 
serious increase from 15 feet at even 33 per cent. belowsfull 
load, the 8 H.P. load only consuming 164 feet. Evidently 
it required 36 feet of gas to keep the unloaded engine at 
speed, and 12 feet per horse-power of work done, the formula 
for gas consumption that these figures show for each horse- 
power being Vv = 36+ 12P. For gas producers he gives the 
cost as $11.00 per H.P. capacity, and quotes Mr. Dowson to 
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the effect that the floor space of a 400-K.W. plant is 54 x 27, 
but that all the plant except the holder can be under or over 


the engine room, Mr. Dowson’s estimate, including erection 


being at the rate of $10.38 per H.P. 

The calorific value of the gas is one-fourth that of 16 C.P. 
illuminating gas, and the volume per ton of the better grades 
of anthracite is 160,000 cubic feet. The stand-by loss of a 
gas plant at Openshaw, of 250 to 300 H.P. when shut down 
for 41 hours, was only 1 per cent. per hour, a very insignificant 
amount compared with Kennedy’s estimate of 10 per cent. of 
the total consumption in steam boilers. 

Outlying stations, usually considered so suitable for 
accumulators can, he says, be better served by gas engines, for 
gas can be more cheaply conveyed than electricity, Mr. 
Denny Lane being his authority for the statement 
that 3,000 H.P. can be transmitted? one mile for ',th 
of 1 per cent. of the power transmitted for 16 
C.P. gas. He himself says that a 6-inch pipe will 
convey 6,000 feet per hour a distance of two miles under 
4 inches water gauge. Even at 25 feet per hour this repre- 
sents 240 H.P. With pipes 4 inch thick, or nearly 32 lbs. 
per foot, the power conductivity is equal to 41,869 lbs. of 
copper, or four miles (including returns) of line of four 
No. 000 B. and 8. of 0°325 ohm resistance. With a current 
of 220 volts and 848 amperes, the current delivered is only 
677 ampéres, so that actually five wires would be needed, 
weighing 53,540 lbs. With 1,000 volts at a loss of only 10 
per cent., there would still be needed 6,264 Ibs., or for 1 per 
cent. loss 10 times this, costing much more than the pipe 
and still less efficient. He does not, however, go into the 
same figures for the conveyance of producer gas, but appa- 
rently, from what has preceded, we should euppose the cost 
would be quadrupled, though he has certainly taken an 
outside figure in allowing 25 feet of 16 C.P. gas per H.P. 
He believes, however, that it would be easy to prove that 
the gas engine with producer gas would be much more econo- 
mical as a means of taking the peak of the loads and fractions 
of a unit than the battery, and as gas can be so cheaply 
conveyed, gas plants could be located at less costly 
sites than the central station itself. But he utterly 
condemns the methods of the makers of American gas 
engines. They know nothing, he says, of what their engines 
will do, or will not make such knowledge public. Every 
attempt to use gas engines has proved a failure. No manu- 
facturer has even a price list, nor can quotations be secured 
without great difficulty, and so all recent orders for large gas 
engines have gone across the Atlantic, and he compares the 
progress made in England, France and Germany, where 
many stations have now been fitted with gas engines, a 
result he hopes to see copied in America when the gas 
engine business is better conducted there. 

Simply for taking the peak of the load, the use of gas 
engines taking gas from the mains would be an economy, 
surely, in a crowded station, where there was no room for 
more boiler power or for gas producers, but we think in 
very large cities the use of the storage battery can easily be 
justified, for it is important to remember that the energy they 
accumulate during the day is obtained from steam power that 
must be kept going, and but for the storing of part of its 
energy would be even more wasteful. In fact, energy stored 
during periods of light load may be so much waste pre- 


vented, and, to a certain extent, the peaks of a night load are 
covered by energy that would otherwise have been lost. We 
are, however, quite disposed to agree with Mr. Perry on the 


‘general question of gas engines. The losses of producers 


when idle are so much less than steam boiler losses, that in 
this one respect alone the variatious of load do not cause the 
same heavy loss of efficiency that always accompanies the 
standing by and the sudden stoppage of a steam boiler. 





— = 





_ Tuts is a subject concerning which we 
sce eal Action ave taken a lively interest since it was 
first boomed with so much gusto by our 
quondam competitors, viz.: those who are interested in gas 
illumination ; and our readers will remember that we have 
from time to time suggested certain difficulties which lie in 
the way of its practical application, which have never been 
explained away. Yet another must be recorded, namely, the 
physiological action of acetylene and of the products of its 
combustion. According to our esteemed contemporary, the 
Electrical Engineer, N.Y., Dr. W. Birchmore has been in- 
vestigating to what extent, if any, this physiological action 
is toxic to the human economy. He finds that the amount 
of gas in the air of a room that is required to produce 
headache is only one in 10,000 parts. In a room, the air 
of which was contaminated with the gas to this extent, a 
decided headache was noticed in 20 minutes with a sense of 
dizziness that was a sufficient warning to get into fresh air. 
In another experiment the time was prolonged with the 
result that the sight was affected, and in an hour after 
leaving the room respiratory difficulty set in and in the 
course of a few hours nausea and prostration, with the 
result that the doctor who was experimenting upon his own 
corpus vile had to keep his bed the whole of the next day. 
He states that the effects were not those of sleep, but the 
exact counterparts of the subjective effects of the ether 
narcosis, hallucination and all. Three days afterwards the 
heart respiration ratio was so sensitive that an attempt to 
walk rapidly across Brooklyn Bridge produced such a feeling 
of exhaustion as to compel rest ; andall this trouble through 
staying in a room for a few minutes, the air of which con- 
tained merely one part of acetylene in 10,000 parts. From 
experiments with animals, Dr. Birchmore came to the con- 
clusion that a man could be fatally injured by breathing a 
mixture of one in 10,000 for six hours. This is not an 
isolated case chosen because of its remarkable character, for 
Dr. Birchmore made the matter one of daily study for more 
than a month. Now, these observations obviously have an 
important bearing upon the commercial use of acetylene gas, 
especially as many gas companies have welcomed it as an 
adjunct which would enable them to enrich, at small cost, 
the illuminating power of the article they supply. It is 
notorious that scarcely a house in London is to be found, 
even though newly built, in which there is not some slight 
escape of gas ; for it seems impossible to make the numerous 
joints and fittings absolutely tight. Here, then, is a sub- 
ject concerning which the monopolists must exercise their 
minds. That which Dr. Birchmore reports may be, of course, 
wholly true, and yet may leave acetylene, produced from 
calcium carbide, a valuable addition to modern means of 
illumination ; but the great B.P. is very sensitive just now 
to the existence of dangers that may lurk unseen in the 
atmosphere and is quick-to object to any increase in their 
number. If acetylene is going to be seriously considered as 
a commercial gas, Dr. Birchmore’s allegations will have to be 
disproved, or some means adopted for neutralising the toxic 
properties of the gas. 
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THE CREHORE PHOTOGRAPHIC CURRENT 
INDICATOR. 





Ix apparatus heretofore used for the determination of the 
character of electric currents trouble has frequently been 
experienced from the fact that the forced oscillations of a 
vibrator having weight, however slight, become so superim- 

upon those due to the current that the two sets of 
vibrations become inseparably mixed together and the record 
obtained fails to show the tiue condition of the current in 
consequence. To avoid this difficulty, Dr. Albert C. Crehore 
has introduced, says the New York Zlectrical Engineer, a 
weightless vibrator, consisting of a beam of light, subjected 
to the influence of the current to be studied in such a way 
that the character of the current is indicated directly by a 
line upon a strip of sensitised paper. 

Dr. Crehore’s method consists in measuring the changes 
in a current by rotating through the action of the current 
the planes of polarisation of the component rays in a beam 
of polarised light passed through an analyser and resolved 
into the colours. of the spectrum, and then photographing 
the variations of the beam. 





Fics. 1 anp 2. 


The accompanying diagrams, figs. 1 and 2, represent, 
respectively, the complete apparatus and a portion of the 
sensitised strip with the spectrum and photographic record. 
In the former, m is the mirror of a heliostat from which a 
beam of light is thrown through an opening in the screen, s. 
In the path of this beam are placed two Nicol prisms, P and 
A, acting, respectively, as polariser and analyser, a tube of 
carbon bisulphide, 1, used for varying the rotation of the 
plane of polarisation, and a plate of quartz, Q, cut perpen- 
dicularly to the optic axis. This last increases the action of 
the bisulphide of carbon and produces a band which it retains 
within the visual spectrum, even when the current in the 
wire, W, which constitutes the magnetic field, falls below zero. 
The beam of light passes through a slit in the screen, B, and 
the prisms, ¢, c', c?, a spectrum being thus produced which 
Is projected through the lens, L, upon the sensitised strip, N. 

The planes of polarisation of the different components or 
rays of the beam of light are rotated to different definite 
extents by the quartz, and the rotation is varied by the action 
of the magnetic field upon the bisulphide of carbon to an 
extent exactly corresponding to the variations in the current 
which produces the magnetic field. 

With no current flowing in the coil, w, the analyser is 
rotated about its horizontal axis through such an angle as 
will cause the disappearance from the spectrum of a colour 
produced by a certain component ray of the beam, a dark 
band appearing in its place. The analyser is then fixed in 
place and the current turned on, when a greater or less 
rotation of the plane of polarisation is produced, the colours 
to the right or left of blue being cut out in accord with the 
increase or diminution of the current. As one colour dis- 
appears the one last cut out reappears, thus causing the dark 
band to travel along the spectrum. 

_, This is recorded upon the sensitised plate, n, fig. 2, and, 
if the film be moved uniformly, the fluctuation of the current 
will be shown by the sinuous line, z. 

For any given current the position of the band is always 
the same, so that its motion may be calibrated by passing 
different known currents eros the coil. A scale having 
been thus established, any unknown current is easily 


— and its variations or fluctuations may be deter- 
ined. 


THE LIVET BOILER. 





Few of our readers will have forgotten the attempt on the 
part of certain company promoters to carry through a scheme 
some 20 months ago, by which a company with a capital of 
£600,000 was to have been formed to utilise the refuse of 
London as fuel, and thereby provide “ electricity for nothing.” 
Fortunately the technical press, with one or two exceptions, 
were not misled by the lavish hospitality shown to their 
representatives when, at the invitation of the promoters, a 
visit was paid to an experimental plant at Halifax. The Pall 
Mall Gazette was foremost amongst the dailies in denouncing 
the absurd pretensions of those whose technical knowledge 
should have stood them in better stead, and even took up 
technical questions in a salutary fashion, proving beyond 
question that many of the statements in the prospectus 
were irrational, and altogether impossible of fulfilment. 
Mr. Perry F. Nursey’s tests were criticised, and what 
purported to be a “ Report” by a Mr. Glaskin, was pulled 
to pieces. 

So much for history ; now for the sequel. (n the last 
day of October a winding-up order was made relating to the 
British Steam Generator and Refuse Ucsilisation Company, 
Limited. A few days ago the statutory meetings of creditors 
and contributories was held, and the information elicited at 
these gatherings is enough to show that, as the chairman 
said, “the matter is somewhat complicated.” We are in 
possession of a good deal of history relating to the under- 
taking, but there is little use in going over old ground again, 
or in scotching what has already come toastandstill. M.de 
Livét, the inventor of the boiler of peculiar shape, and of the 
“ expanding flues,” died in August, 1893, so his widow is now 
the most interested party. Messrs. W. 8. Oliver, F. J. 
Sheridan, and R. M. Holdsworth undertook, in September, 
1892, to carry out the formation of a large company to work 
the Livét patents. Certain advances were made by gentlemen 
in Halifax and elsewhere ; these, it is now claimed, “ never 
formed part of the company’s assets,” but the Official 
Receiver is going to make a strict investigation into the 
matter. 

Mme. de Livét was to receive £470,000 in fully-paid 
shares and £30,000 in cash, as consideration for the 
sale, but she states that only £300 has been paid. Matters 
between the company and Mme. de Livét have become some- 
what strained, and no wonder, if, as was stated by Mr. 
Wrensted, she “is the person most to be pitied in connection 
with the matter.” Altogether, things seem to have been 
conducted in a rather lax fashion, and the report of the 
meetings of creditors and contributories is not very pleasant 
reading. 

It is really a pity that anyone professing to be an engineer 
should have supported a scheme like that presented by the 
Livét boiler people. An engineer of our acquaintance has, 
however, recently tested the Livét boiler at Westminster, 
and assures us that its evaporative efficiency was excellent. 
This was when burning coal, but one has only to remember 
what Mr. Manville said in his report to the Shoreditch 
Vestry at the time when tenders for the refuse destructor 
plant were being considered, and what was published by the 
surveyor of Chelsea in a similar connection, to see how very 
slender the claims were upon which would have rested the 
payment of a very large sum in cash, and the transfer of the 
biggest portion of the Refuse Utilisation Company’s capital 
to the widow of the inventor. The public mind is gradually 
becoming acquainted with the facts regarding refuse destruc- 
tion and the generation of electricity, so that the cry, 
“ electricity for nothing,” will, we trust, soon lose its mean- 


ing. 








DISTRIBUTION OF POWER FROM NIAGARA. 





CoNSIDERABLE discussion centres round the question of. the 
feasibility of distributing power long distances from Niagara, 
in competition with locally generated steam power. . Opinions 
differ most widely, even of competent and practical men. 
The late Franklin L. Pope has an article in the current 
number of the Engineering Magazine, in which he reviews 
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the subject. Eminent authorities, he states, claim the pos- 
sibility of a 200-miles transmission, in competition with the 
best steam engines, and coal at $3 per ton; others dispute 
the economic possibility even at 20 miles. According to 
Prof. Forbes, about $5,000,000 has been expended in securing 
15,000 H.P., with a tunnel capacity of 100,000 H.P., and 
by the time the whole power is ready, it will have cost about 
$70 per H.P. Though there is no desire to transmit to a 
distance, as it will pay better to create a smokeless town 
close by, still power could be sent over 100 miles, and be 
cheaper than steam power. Messrs. Houston and Kennelly 
limit the transmission of power of Jers than 500 kw. to 50 
miles; but for 50,000 kw., the radius to-day is, they say, 
200 miles, and rather than have power wasted, even 
double that distance without profit,.if only to distribute 
standing charges. But is it not significant nothing has yet 
been done to transmit even to Buffalo? This is due, says 
Prof. Forbes, to the greedy Buffaloes, who want power for 
nothing ; but eminent authorities say that to undersell steam 
would leave no profit to the Niagara Company. 

Dr. Emery rates the cost of best modern steam plant of 
100 H.P. at 1 cent per H.P. hour, all inclusive, and current 
to compete must be delivered at the switchboard of a factory 
for 1°5 cents per kw. hour, or 1°125 c. per H.P. hour. But 
the Niagara Company make contracts with consumers to pay 
for a certain maximum quantity, which they may not exceed 
even at a pinch. The price is $10 per H.P. year for unde- 
veloped power, $13 per H.P. at the top of the turbine shaft, 
and $18 at the dynamo terminals, the year being 8,766 
hours. These were prices for 10,000 H.P., but for 
1,000 H.P. the Carborundum Company pay $20 per H.P. 

ear, and the power must be paid for whether used or not. 

r. Emery shows this to be equal to ‘6 cent per H.P. hour, 
leaving °4 cent to pay interest, transformer losses, &c., and 
organisation. 

A recent writer figures out the current to sell at Buffalo 
at 46°17 per cent. of that bought at Niagara, counting the 
efficiencies as follows :—Turbines, 80; shaft, 95; dynamo, 
90; transformers and line, 75; transformation of current 
to direct from alternating, 90; distribution, 90 per cent. 
Power that has cost $10 at Niagara thus costs $40°11 at the 
customers, for only 60 per cent. of what is paid for canbe 
used as a good average. All this includes’ nothing for in- 
terest and depreciation, labour or administration, or any 
other charge, and it is concluded that the final cost will be 
much in excess of the cost of steam power. 

Dr. Emery’s figure of $31 per annum for steam may be 
increased by 50 per cent. Still the electric power has to 
coma really with the best conditions. Customers would 
hardly stand preferential rates. Mr. H. W. Leonard thinks 
that electric power will need to cost 50 per cent. less than 
steam, to be adopted, because boilers must still be retained 
for heating, and the engineer must be retained, and power in 
most industries rarely amounts to more than 10 per cent. of 
the cost of manufacturing, and most manufacturers believe 
they are producing power at half or two-thirds of Dr. Emery’s 
figures, and whether they do so or not the idea will have its 
effect all the same. 

General Haupt, a man of great experience, condemns the 
whole scheme, and contends for compressed air. He ridicules 
the failure of air systems, because he says the loss of power 
with pressures under 200 Ibs. is tenfold the loss at 2,000 lbs., 
and he would compress air by water power and start it off at 
an initial of 2,000 lbs. pressure, reheat it to double its 
efficiency, and use the Pipe friction in the manner of a reduc- 
ing valve, quoting the Mont Cenis Commission to show that 
2,500 H.P. can be sent through a 6 inch pipe a distance of 
100 miles, and arrive at 147 lbs. from an initial of 2,000 Ibs. 
No loss of efficiency occurs, because the pipe acts as a reducing 
valve, a statement that is not altogether very clear. It can, 
he says, be shown conclusively that the power utilised in the 
motor cylinder is largely in excess of that used in the 
compression. We conclude, he supposes, in this estimate the 
adoption of a heater before the air is used. 

He gives an estimate of cost for comparison. A 6-inch 
pipe of 100 miles costs $400,000, or $20,000 annually in 
interest. The air for 2,500 H.P. will be 12,120 cubic 
feet per minute, and the compressor will cost $110,000. The 
interest of this, with $7,500 for labour and repairs, gives a 
total annual cost of $37,000, or $13°20 per H.P. Taking 
the proposed Niagara charge of $13 at the turbine shaft, we 


get $26°20 for the cost of 1 H.P. per year delivered at a 
point 100 miles distant. The power at the Buffalo Water- 
works, all inclusive, costs $77°55, and at Milwaukee $75°83 
per H.P. This is held to represent a cost of $26°40 for 
steam delivered from the boilers, leaving very little margin 
for air, and it is held that 100 miles is about the limit for 
air transmission. Mr. Pope’s article breaks off at a point 
where he had evidently begun to consider the use of waste 
coal—probably in gas production at the mines, and his 
brother completes the article by showing Mr. Foster’s figures 
for 11 establishments in Buffalo where power costs from 
$32°70 to $233°95 per annum for an aggregate of 6,300 H.P. 
of the 63,000 H.P. used in Buffalo. Of these establish- 
ments, ten of them could save nearly $45,000 were they 
supplied with power for $40 per H.P. year; but, again, 
these 10 might all profit by good expert advice, and so save 
present wastes. 7 
Generally, there appears little reason to anticipate much 
from long-distance transmission, nor is it likely that the 
Niagara Company will go much out of their way to push 
their business in Buffalo, when they can sell all the power at 
a short radius. The probable growth of such industries as 
the manufacture of carborundum, aluminium, and, it may be, 
other metals at present recognised as curiosities but possessed 
of valuable properties, is likely to make Niagara a manufac- 
turing locality of a special and peculiar kind. The poten- 
tial of a piece of coal is so great, that where coal is available, 
it is difficult to compete with it as a power-producer. Fortu- 
nately for electricity the calorific power of coal is so reduced 
by the nitrogenous dilution of the only practical source of 
oxygen—the atmosphere—that coal cannot compete with 
electricity as a high temperature producer in securing the 
necessary ¢ffects of dissociation in stablecompounds. Hence 
the wide field for electricity as an aid in smelting and re- 
ducing refractory ores not amenable to any other treatment. 











THE DEVELOPMENT OF A LOW PRESSURE 
SYSTEM. 





Tue New Works or THE St. Pancras VESTRY. 





THERE is little doubt that the movement in favour of 200- 
volt lamps, combined with recent regulations of the Board 
of Trade, will invest new low pressure systems with more 
than ordinary interest. By these modifications of previous 
practice, low pressure systems gain a new lease of life, and if 
one can only have periodical modifications, there is no know- 
ing how much low tension methods may extend. There isa 
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danger, however, that the developments in low pressure may 
cause slight suffering to our already martyred terminology, 
for there will be a pardonable desire on the part of low 
tension men to gain all the advantages of high pressure 
under another name. Certainly a rose, by whatsoever 
term, would smell as sweet, and if a man were shocked 
by a low pressure current of 500 volts, he would be 
inclined to think it distinctly high. The most modern low 
pressure station in London is that which has been recently 
erected in King’s Road, Camden Town, by the Vestry of St. 
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Pancras. We were more than ordinarily interested when we 
were invited to inspect it, for the fact that the recently- 
appointed. engineer-in-chief, Mr. Baynes, is strongly identified 
with the development of the 200-volt lamp question was 
sufficient to guarantee the most up-to-date practice. It 
should be made quite clear, however, at the outset that the 


new works were designed and completed by Prof. Robinson, - 


the former consulting engineer to the Vestry, and, necessarily, 
any modifications that have been effected since Mr. Baynes’s 
tenure of office commenced have not been very great. 

An inspection of the King’s Road Works corroborates 
us in our opinion that central station work is becoming most 
complex. It will be seen from what we have to say, that 
complexity could not very well have been avoided in the 
case of the St. Pancras works, but, speaking generally, it 
does seem that the generation of an electric current, in itself 
a most simple operation, is involving great refinements. A 
central station, fully equipped with modern appliances, is a 
most intricate organism. Consider, for a moment, steam 
raising plant. Coal is automatically carried to the boilers, 


and is fed into the furnaces by mechanical means, the 
fires are moved and clinkered by special devices, and 
a special system of forced draught is provided. The 
water, 


before being passed to the boiler, probably 


In a recent number of the ExectrricaL ReviEew,* the 
destructor cells which have been erected in conjunction with 
the electricity:works were amply described. The fact that 
gases from the destructors are used for raising steam in the 
ordinary coal boilers has necessitated some special setting 
which will, however, be made clear from the following. The 
boiler house is a very large and lofty structure, and could 
accommodate much more plant than is at present used. At 
the present moment, three boilers of the Lancashire type, 
30 feet long by 7 feet diameter, are in use. They are de- 
signed to evaporate 5,500 lbs. of water per hour, but we 
understood that, on trials, they have done 7,000 lbs. The 
internal flues are 2 feet 9 inches diameter, and the. grate 
area has 225 square feet, the working pressure being 125 lbs. 
per square inch. A novel point in the boilers.is the arrange- 
ment of flues, which are parallel throughout, this ‘being 
done on account of the destructor gases which enter at the 
back part of the boilers. In front of each boiler, but con- 
nected with one another, is a very large cast-iron down-take. 
These are intended to be employed when working with the 
destructor gases; but when coal is used for firing, the down- 
takes are shut off by means of a large valve. As we have 
already indicated, the setting of the boiler is unusual. 
Underneath the drum is a large flue; the boilers are mounted 





SwITCHBOARD. 


passes through softening apparatus; it is then heated 
in a special apparatus, and enters the boiler at a tempera- 
ture of 210°, or less. The steam may be superheated 
before it enters the engine cylinder; part of it may even be 
used for thermal storage. After the steam has performed 
its work in the engine cylinder it may be condensed by means 
of costly apparatus, and even water cooling appliances may 
be employed for the purpose of obtaining cold water for 
condensing purposes. All this may mean efficiency, but it 
also involves a heavier capital.expenditure and makes the 
system more difficult to work. In making these remarks we 
do not want to be misunderstood. There is little doubt that 
stations like the St. Pancras and many others do gain 
material benefit from the accessories, but we certainly think 
there is a distinct limit to the great refinements that have 
been introduced, especially in small systems where extensions 
are not likely to be important. 

The second station of the St. Pancras Vestry has 
created great interest, because the departures from exist- 
ing practice, especially on what was previously done by 
the Vestry were most marked. The original scheme was a 
five-wire distributing system, and a steam-raising plant 
arranged in conjunction with refuse destructors. In the 
course of this article we shall see how near this scheme has 
been adhered to. 


on cast-iron chairs, seated on transverse girders, which are 
swung from the steel decking forming the floor of the boiler 
room. ‘This arrangement permits of the. free expansion 
and contraction of the boilers. At the extreme end of the 
boilers a radial plate is provided, which is free to slide on the 
end plates, thus offering no resistance to the longitudinal 
expansion of the boiler. At the rear ends of the flues 
there are circular swung dampers cast in the form of 
grids, and operated by gearing in front of the boiler. 
The usual low water alarm, anti-priming pipes and 
other fittings are provided for each boiler, At the 
further end of the boiler house, as a matter of fact, 
at the rear of the boilers, a large flue runs the whole length 
of the room, and underneath this fine, and delivering into 
it, are six destructor cells. By a suitable arrangement of 
valves, gases from the destructors can be turned into any or 
all of the boilers. The operation of using destructor gases 
or coal in the boilers is briefly as follows :—If a boiler were 
to be fed from the destructor gases, the firing doors would 
be closed while the dampers at the back and the down take 
valves would be opened. The gases are then able to pass to the 
shaft by two circuits, one through the inside flues and by the 
down-take to the -main flue, and the other:underneath the 


* August 23rd, 1895. 
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boiler direct. If it is desired to fire with coal, the down- 
takes would be closed, the circular back end damper would 
be partially closed to minimise the draft, and while the 
gases may be still permitted to pass under the boilers, the firing 
bycoal would then be done in the usual way. Underneath 
the boilers, and in front of the main flues, are placed two 
catch-pits, which are designed to entrap the fine dust brought 
from the’ cells. Large manholes, which lead off from a 
roomy passage underneath the firing floor give easy access 
underneath the boilers for cleaning out these pits, and for other 
purposes. A main damper is provided for each boiler. 
There is sufficient space left in the present boiler-house to 
accommodate two more similar boilers. Owing to the 
difference between street and boiler-room levels, lattice 
girders have been erected in the room, from whence the drums 
can be slung into position. We ought to mention here that 
the steam-raising plant has been supplied by Messrs. Easton, 
Anderson & Goolden. At one side of the battery of boilers 
is fixed a Green’s economiser containing 240 tubes, each 











Momrorp Pomp. 


9 feet long and 4} inches diameter, and giving a 
total heating surface of 2,530 square feet. Ample 
space is provided under the pipes for the collec- 
tion of dust thrown down by the scrapers, which, by the 
way, are driven by a mining motor of the Goolden type. 
A noticeable feature in connection with the economiser is a 
stee] drum having a low water alarm, gauge glass and safety 
alarm. Supposing the feed to be slow in proportion to the 
temperature maintained in the economiser i the destructor 
gases, steam will be raised, and as the level of the water falls 
in the drum the low water valve will gradually open and 
permit the steam to escape through this, and the reducing 
valve to the main steam ring. From the drum a return pipe 
is taken to the inlet pipe of the economiser, thus permitting 
the free system of convection currents, and minimising to a 
great extent the condensation which invariably takes place 
upon these inlet pipes, and preventing corrosion that would 
most likely occur. 

Mumford pumps of the vertical duplex type are used for 
feeding pu The most noticeable feature in these 


pumps is their comparative simplicity. There are practically 






no moving parts except the pistons, slide valves and tappets 
being altogether dispensed with. They are capable of pumping 
1,500 gallons per hour, against a pressure of 130 Ibs. As this 
pump is,so far as we know, comparatively new to central 
station work, we reproduce an illustration of it. 

Coal is brought from the stores to the floor level by means 
of a bydraulic lift which is capable of moving 5 cwt. in 
about 10 seconds. The high pressure water for this lift, it 
is interesting to observe, is obtained from the tank on the 
top of the building, which also feeds the condenser. There 
is easy communication between the boiler house floor and the 
destructor yard, provided by a shoot, which enables an cay 
disposal of the ashes and clinker. 

Before leaving the boiler house, one ought to notice a 
water softening apparatus which has been provided by 
Messrs. Doulton. It should be explained that the New 
River water, which is used, has a hardness which con- 
sequently calls for some softening. This is done in the 
following manner :—An overshot wheel is worked from the 
high pressure water service, which in turn works a vertical 
lime mixer. The water, after being softened, passes through 
regulating valves to a circulating tank holding 6,000 gallons, 
from whence it passes to the feed tanks. The feed pumps 
we have already spoken of. It might be mentioned that the 
feed pipe is duplicated throughout. The water is measured 
by two Kennedy positive acting water meters, and passes 
through the economiser direct to the boilers. 

The main steam pipes are of wrought-iron, 7 inches 
diameter, with wenn and brazed flanges. The bends are 
of 7-inch solid drawn copper. It is usual in central stations 
to arrange the steam pipes on the ring system, and this prac- 
tice has not been departed from at the King’s Road works. 
Hopkinson slide valves divide the main into sections, so that 
only one engine need be thrown out by an accident to the 
steam mains. In connection with the steam pipes and 
engine separators is a system of drains which lead to high 
— steam traps, which are provided with atmospheric 

y- for use inemergency. There are also delivery pipes 
led to the boiler feed tank, thus minimising, as far as pos- 
sible, the waste of heat. 

It is very evident from what we have said that the steam 
raising plant and its feeding arrangements have, at any rate, 
been most carefully worked out. 


THE GENERATING PLANT. 


It will be evident from the illustrations that there is some 
novelty in the generating plant, two dynamos being attached 
toeach engine. There are three sets of these combined plants. 

The engines are of Belliss’s 2-crank compound condensing 
type, designed to work at a pressure of 120 lbs. on the square 
inch, and give 200 H.P. They are erected on a bedplate ex- 
tended at each end toreceivetwoCrompton dynamos. Each en- 
gine is capable of driving these two dynamos at full load. The 
engines run at 350 revolutions per minute. They are wholly 
enclosed,iand are lubricated by Belliss’s force-pump system. 

The dynamos are of the single limb type, shunt wound, 
each capable of giving 550 amperes at 120 volts; the 
armatures are drum wound, and are made with Crompton’s 
twisted bars. Attached to the magnets on each of the 
machines is a switching arrangement by means of which the 
field may be self-excited or separately excited from the 
omnibus bars of the switchboard. The combined plant is 
built on a concrete base 10 feet deep. 

The exhaust pipes from these sets are led to the main 
exhaust, which is connected by branches and stop valves to 
three Ledward ejector condensers, a main exhaust valve giving 
communication to the atmosphere, having a by-pass 
in which is inserted a non-return valve. This would act 
‘in case of failure of vacuum. There are two Ledward 


-condensers, each capable of passing 18,000 gallons of 


water per hour, and one of 9,000 gallons, An inte- 
resting feature of the station, which we_ illustrate 
is the driving of centrifugal pomps by means of 
motors. There are three sets of pumps by Gwynne, 
driven by Crompton series-wound motors. Lach set 1s 
designed to deliver, when working at its normal rate 
(40 ampéres, 220 volts), 25,000 gallons of water per hour a 
height of 40 feet. The motors, by an arrangement of 
the fields, can be made to work at less speed, and the pumps 
will then deliver 20,000 gallons per hour at a height of 25 feet. 
An arrangement of valves is provided, which enable water to 
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be drawn from the hot or cold suctions, the latter being from 
a large underground tank underneath the engine room, which 
is designed to hold 120,000 gallons. The centrifugals will 
deliver either direct into an overhead tank of 6,000 gallons 
capacity, which feeds into the condensers, or over a cooling 
apparatas, This tank, it should be mentioned, has a con- 
siderable head, and, as a matter of fact, is used to supply the 
hydraulic lift, of which we have already spoken. The cool- 
ing apparatus built on the roof of the building is not a 
beautiful object, but is distinctly useful, and we have thought 
it important enough to illustrate. It consists of a series of 


corrugated iron sheets, built on a wood framing, and has a 
cooling surface of 1,722 square feet. 


Tue BALANCING TRANSFORMERS. 


Before we pass on to consider the main switchboard, we 
must pause to speak of the balancing transformers. For 
the outlying areas of consumption balancing transformers 
alone are relied upon to maintain equality of load and 
uniform distribution 
of fressure on the 
four circuits. Alto- 
gether, eight machines 
have been supplied 
and set to work by 
the Electric Construc- 
tion Company in the 
Stanhope Street 
and King’s Road 
generating stations, 
and in sub-stations 
as far apart as St. 
Andrew’s Gardens 
(Gray’s Inn Road), 
and Highgate Road 
railway station. 
These transformers 
are all alike, and 
each consists of two 
machines, mechani- 
cally coupled on the 
shaft so as to rotate 
in unison. 

The four commu- 
tators are coupled in 
series, with connec- 
tions to the distribu- 
ting network on the 
outer brushes and 
at the intermediate 
junctions between 
saccessive windings. 
These machines were 
designed to run con- 
tinuously at full load 
with a temperature 
rise not exceeding 
50° F. We under- 
stand that on 24 
hours’ ron at full 
load the temperature teststcamegout;as follows :—Armatures, 
100° F.; field coils, 108° F.; atmosphere, 61° F. 

The balancing test was made with 100 ampéres excess 
current on each of two circuits, under which conditions the 
maximum pressure only exceeded the minimum by 3°5 volts 
corresponding to 1} per cent. variation from the normal on 
the lamps. 

The constants of these machines are as under :— 

Total armature resistance (across 440 volts) 0120 ohm. 

Total field resistance ... oon oo .». 34000 ohm. 

Speed of armatures ... a ... 1°200 revs. per min. 

Ammeters and voltmeters in each sub-station indicate the 
unbalanced current as well as the pressure on the four circuits ; 
thus additional consumers can always be connected to those 
wires on which the load is deficient. 

The auxiliary switchboard is placed alongside these trans- 
formers, as will be seen from one of the illustrations. The 
transformers in the central station are worked as equalisers 
when four dynamos are running, but during periods of light 
load two dynamos (each of 110 volts) are run on the two 
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inside armatures of the transformer, the two outsides working 
as generators, thus stepping up the voltage from 220 to 
440 volte. The switchboard—we are speaking of the trans- 
former board—is provided with fuser, switcher, and 
ammeters. The diagram will to some extent show the method 
of working. The two middle ammeters, ¢ and B, correspond 
to the two inners of the machine ; this represents the driving 
on the motor side, while the outers, p and A, represent the 
generating side. As long as there is a fair balance on the 
circuits, there is just sufficient current to drive the machines, 
but supposing B were rather high, and A low, then B would 
work as a motor, and drive A as a generator, thus restoring 
something like balance. If B, however, were very high, it 
would blow one of its fuses (it will be seen from the diagram 
that two fuses are in parallel with the armature) in the 
armature circuit, this would not cut out the armature entirely, 
but would insert a resistance into the circuit. The field 
magnets of the transformer are excited from the outsides, 
the idea being to keep some sort of a check on the voltage of 
each circuit; if the 
field varied, one 
would, of course, 
lose that effect. 

The main switch- 
board is placed 
against one of the 
side walls, and occu- 
pies rather less than 
half the length of 
the engine room, 
ample space being 
left for extensions. 
The board is divided 
into two halves, one 
being forthe machines 
and the other for the 
distributing appa- 
ratus. 

There are six dy- 
namo panels, fitted 
on the positive side 
with a massive switch 
of the chopper type, 
and on the negative 
side with a combined 
switch and automatic 
cut-out, together with 
duplicate main fuses, 
all for 600 amperes 
normal capacity. 
Double-pole four-way 
plug bars afford 
means for connecting 
the dynamo to any 
of the five-wire sys- 
tem circuits. 

The usual ammeters 
and voltmeters are 
provided, but the 
latter, instead of 
being? fixedf{jon}}the}: corresponding panels, are in this 
case banched together} at the-centre of the board, so as 
to be directly under: control:jof the switchboard atten- 
dant, who with one hand may be adjusting a dynamo 
field rheostat, and with the other regulating the pressure on 
the short feeders, or on the network in the immediate vicinity 
of the station—all without losing: sight of the voltmeter 
indication. 

The automatic dynamo cut-outs are of the well-known 
E.C.C. type, with compound differentially-wound controlling 
magnet, arranged to cut out both with excess direct current, 
and with a small reverse current ; the adjustment in the 
present case being to open the circuit when the direct current 
falls below 20 ampéres. 

The general run of the switchboard will be no doubt seen 
from the illustrations. Each machine panel has two vertical 
copper bars, the positive painted red and the negative black, 
which are provided with plug holes. The plugs enable the 
machine to be switched on to any of the four circuits of the 
five wires, five omnibus bars running at the back of the 
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board. An interesting point about the plug switches is, that 
before being fixed into the vertical bars they must be fit 
through spectacle pieces. As these pieces can be only fixed 
in One position, that is, one on the slope, it is impossible for 
wrong connections to be made, providing the attendant 
always uses the spectacle pieces. The machines are wound 
for 110 volts, so that one terminal of the machine is plugged 
on to one bar and the other terminal is plugged on to the 
next bar, which for that machine is negative. 

In addition to the dynamo panels at the right hand side of 
the board, a seventh is used to control a resistance frame of 
large capacity for the purpose of testing dynamos after repair, 
or for paralleling with load on the incoming machine. 

The five main feeder panels occupy the left hand portion of 
the board. Each carries an ammeter reading to 750 ampéres, 
two quick break chopper switches of strong construction, and 
two three-way plug bars, all of like capacity. The voltmeter, 
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the south to the foot of Highgate Hill on the north, including 
parts of Gray’s Inn Road, St. Pancras Road, Euston Road, 
Kings Road, Great College Street, Kentish Town Road, Chalk 
Farm Road, Fortess Road, Camden Road, Highgate Road, 
Eversholt Street, Tottenham Court Road, and Pentonville 
Road. The insulation resistance of the cables per mile 
varies according to the size of cable, the minimum being 
1,000 megohms per mile. The insulation resistance of the 
entire system when laid, including joints, connections, fuse 
box, &c. = 20 megohms for the whole system. 

The network includes approximately 60 fuse boxes, and is 
on the 5-wire system. 

One of our views includes a sub-station at'Highgate, which 
contains two balancing transformers similar to that at the 
central station, one of these transformers being kept con- 
tinuously running for the purpose of equalising. There isa 
similar sub-station at the southernend of the system at St. 

Andrew’s Gardens, 


: oe ‘eosrow™ y Gray’s Inn Road. 


The cables are laid 
wherever possible 
“under the pavement 
at a depth of about 
9 inches, and at 
about 6 inches apart. 
‘ At various points in 
the system fuse 
boxes are placed 
containing fuses for 
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copper ends; these 
are then firmly con- 
nected together by 
a gun metal sleeve, 


current can be sup- ~*~ which has a vertical 
plied at three’ differ- Map or Disrrict, SHowinc FErEpers. projecting piece from 
which the house 


ent pressures, one or 
other of which will permanently correspond to the normal 
“requirements of the case. 

On the pillar in front of the board is an earth testing 
device as well as an earth switch for the middle wire. It 
should be mentioned here that the mains were originally 
designed as a five-wire system, and, as a matter of fact, five 
wires are actually laid, but the supply at present is given to 
consumers from the two outers and the middle wire at 220 
volts, Nos. 2 and 4 lying idle at the moment. This is the 
first instance where a complete distribution to consumers at 
220 volts has been attempted. 

The mains have been constructed and laid by Messrs. 
Henley’s ———- Works Company, and consist, with few 
exceptions, of cables insulated with impregnated fibre, lead 
covered and steel taped. The exceptions above-mentioned are 
for positions, where for mechanical reasons vulcanised J ndia- 
rubber cables are preferable. 

Approximately 31 miles of cable, varying from °075 square 
inch to 1 square inch, have been laid, representing 120 tons of 
copper. The work has been extended from Gray’s Inn Road on 





services are taken. The disconnecting and distributing 
boxes do not materially differ from this box. There are the 











two external “sealing” chambers, but ebonite glands are 
provided inside the inner chamber at the stuffing box. 
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The number of consumers at the present moment is 78, 
representing an equivalent of 3,800 32-watt lamps. 

From what we can learn, there has been absolutely no 
trouble in using the 220-volt lamps. 

We omitted to say in a previous part of the article that 
the gases from the dust destructors are not doing much more 
than keeping steam in a stand-by boiler, as well as providing 
heat for the economiser. 

We are indebted to Mr. Sydney Baynes, the chief engineer 
to the Vestry, for permission to inspect the new works, and 
especially so to Mr. J. F. C. Snell, the resident engineer, as 
well as to his assistants, Mr. Burnett and Mr. Hooper, for 
their help in compiling this article. 








LOSSES IN THE OPERATION OF ELECTRIC 
RAILWAYS.* 





By HERMANN §&. HERING. 





(Concluded from page 728.) 
The energy stored in starting a car, and not used for pro- 
pulsion, is absorbed when the car is brought to rest, or its 
speed slackened by means of the brakes, and is dissipated in 


grade. Various methods have been suggested of either 
storing the surplus energy in accumulators or else throwing 
it back into the line. There is no system in commercial 
form at present, but there doubtless will be soon, as the 
importance of the subject warrants serious attention. If a 
saving of half of the energy stored in the car in being lifted 
and accelerated could be effected, it would amount to 763,000 
foot-pounds per car mile, or an equivalent of 287 watt- 
hours. On the basis of 1 cent per kilowatt hour this would 
be *287 cents per car mile, and for a 10-mile trip would be 
2°87 cents; for 15 trips 43°1 cents per car per day, or $157 
per car per year. For a 15-car road this would amount to 
$2,355 per year, and for a 100-car road, $15,700, which at 
a capitalisation of 5 per cent. would be equivalent to $47,100 
and $314,000 respectively. Obviously, the saving in power- 
house machinery would be also very great. 

A considerable saving can, however, be effected by allow- 
ing the cars to drift as much as it is practicable to do so, 
and starting the cars at a moderate acceleration, or whatever 
the controlling system was designed for. The current should 
only be on for the minimum time necessary, and should be 
shut off as far ahead of a stop as the drifting will allow. 
In going down hill no current should be used, except for a 
moment in starting or for a short time when the grade is not 
— enough to permit of drifting. In city work a mere 
acceleration up to a speed that will carry the car by drifting 
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the form of heat. By far the largest amount of the energy 
used in running a car, especially in city work, is used in 
accelerating and lifting it. For instance, the energy used 
per car mile in a city road is about 1,300 watt hours, which 
18 the equivalent of 3,450,000 foot-pounds. The effective 
energy at the car axle, averaging about 60 per cent., would 
be 2,070,000 foot-pounds. The horizontal traction per car 
mile, the car weighing 8°6 tons and having a traction coeffi- 
cient of 12 lbs. per ton, would be 544,000 foot-pounds, 
Which leaves 1,526,000 foot-pounds as the energy expended 
per mile for lifting and accelerating, which is 74 per cent. of 
the total as against 26 per cent. for horizontal traction. 
These figures illustrate approximately the usual values for 
city work with moderate grades. 

This shows the importance of utilising as much as possible 
of the energy stored in the car in starting and in going up 
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to the next stop is usually all that is necessary. In suburban 
work the current is required to be on for a greater length of 
time. 

In brief, the brakes should be used as little as possible and 
the car allowed to drift as much as possible, Care in this 
direction will result in a large saving of energy at the station, 
and care in starting cars will also result in a saving that is 
worth considering. Motormen in general use current as 
long as possible, and produce all of the retardation with the 
brakes ; many of them do not shut off the current until just 
as they put down the brakes, thus making practically no use 
of the stored energy. Frequently they only use two points 
of the controller in starting, namely, the third (series), and 
the tenth (parallel), regardless of the passengers and power 
station. They sometimes put on the current in going down 
hill when there is absolutely no necessity for it, and also put 
on the brakes while current is on, and put on the current 
while the brakes are op. "hen behind time, or running a 
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“home” trip or “supper ” trip, the motormen will accelerate 
as rapidly as possible, and these trips are therefore always 
expensive for the company. 

The slight increase in the running time occasioned by more 
careful handling of the car will not affect the schedule of 
the average speed more than a few per cent., which will 
scarcely be noticed by the passengers, and will result in a 
considerable saving to the company. 

In order to determine what difference would result in 
handling a car in a more careful way than is customary, 
some tests were made which gave interesting results. One of 
the motormen used was doing regular service on the road, 
and was, if anything, above the average ability; the other 
was one of the electrician’s assistants, and carried out the 
instructions given to him for careful running ; the same car 
was used in both tests, and the number of passengers carried 
and stops made were practically the same. The schedule 
time was adhered to very closely, and the motormen were 
not aware of the objects of the tests that were being made. 

The difference in watt-hours used by the special motor- 
man in the outgoing trip, which was mainly up grade, was 
85 per cent. of that used by the regular motorman; on the 
return trip, mainly down grade, it was 74 per cent., which 
is a saving of 15 and 26 per cent. respectively on the out- 
going and return trip, or an average of 20 per cent. for the 
round trip. The difference on the down grade was greater 





R, resistance; F, fuses; F, M, field magnets; s,s, starting!switch. 
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on account of the special motorman allowing his car to drift 
more than the other. The number of stops made was only 
about 8 or 10 for the entire trip of 14 miles, and, therefore, 
the manner of accelerating the car did not produce much 
effect on the result, and the difference can be said to be mainly 
due to more drifting. This average saving of 20 per cent. 
produced by more careful operation is not a maximum, but 
in case it may be considered to be impracticable to produce 
so large a difference by means of a change of instructions to 
the ordinary motormen or employing a more intelligent class 
of men, half of that amount, or 10 per cent., can be con- 
sidered a saving that could readily be effected. 

Some calculations based on a saving of 10 per cent. may 
be of interest in showing its value. The cost of the energy 
affected by this saving may be assumed to be 1 cent per 
kilowatt hour, which is much below the probable cost in 
average practice, but it is taken as a safe and possible figure. 
The gain that would result by using less power on the line 
will be computed on this basis. On a suburban road run- 
ning 14 cars and making 14 trips a day, the average watt- 
hour per car mile for the day were found to be 1,167. The 
car and passengers averaged 15,700 Ibs., and the round trip 
was 10°12 miles. The average number of stops was 34 for 
the round trip. A saving of 10 per cent. of 1,167 watt- 
hours per car mile, or 11,801 watt-hours per trip, at 1 cent 


per kilowatt-hour is 1°18 cents per trip, which amounts to 
16°5 cents per car per day and $60°30 per car per year, or 
$844 per year for this one line. This road is partly suburban. 
Taking the average performance of city running on a 10-mile, 
15-car, 15-trip road as 1,300 watt-hours per car mile, a 
10 per cent. saving amounts to 1°3 cents per trip, 19°5 cents 
wd car per day, $71°20 per car per year, and $1,067 per year 
or the entire road, or for a company operating 100 cars this 
amounts to over $7,000 per year. These figures may appear 
startling at first, but they are based upon data obtained from 
a large number of tests and under the conditions of actual 
service, and are by no means extreme or unusual values ; they 
can be taken as very fair values, and err in being too small 
rather than too large. The effect upon the schedule was 
very slight, not more than about 2 per cent., though for city 
work it might run as high as 3 or 4 per cent. when the 
number of stops is very great; but the slight increase of the 
running time to effect this saving would amply repay the 
company, and would scarcely be noticed by the passengers. 
This shows conclusively that the proper training of the 
motorman is a very important matter, and should receive the 
earnest attention of every electric railway manager. 
Stopping and Starting.—The difference between the energy 
used by a car running past a station and that used in 
stopping at the station and in starting again, was found to 
be about 85 watt-hours per stop from the average of about 
100 tests. This amount varies from 75 to 100, according 
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to the grade on which the car is stopping and load it is 
carrying, but 85 is about the average for usual conditions. 
These tests were made by running the car over a road on 
which definite stopping places were designated, and a diffe- 
rent number of stops made on successive trips, each trip 
being repeated for the same conditions until the readings 
agreed. The car was loaded with sand bags and weighed on 
car scales. A portable Thomson recording wattmeter and a 
Boyer speed recorder were placed on the car and records were 
kept of the watt-hours, time, stops, and load for each half 
trip. The difference between the watt-hours required for 4 
different number of stops enabled the watt-hours per stop to 
be determined. 

Quite a large number of unnecessary stops are usually 
made by cars, especially in city work, and though the single 
losses are small in amount, the aggregate is considerable. 
For instance, on the same basis of 1 per cent. per kw. hour, 
the cost of energy per stop amounts to 085 cent., nearly 
one-tenth of acent. At this rate, the cost of making one 
extra or unnecessary stop on each trip would amount to $1.28 
cents per car per day for 15 trips, $4.67 per car per yeal; 
for 15 cars, $70 per year, and for 100 cars, $467 per year, 
merely for one extra stop per trip. To make a stop at 4 
street crossing on a double-track road, operating 30 cars, 
making 15 round trips a day, the cost to the railway com- 
pany for electrical energy alone would be 76 cents per day, 


ation a. a 


et = ao is ~~ ee ee a 


ee 
dy' 
bo: 


fut 








} to 


or 
an. 
ile, 


ants 
year 
this 
ear 
rom 
tual 
hey 
nall 
was 
city 
the 

the 

the 
the 
the 


arg 
iy 
1 to 
out 
ling 


it is 
ons. 
| on 
iffe- 
trip 
ings 
1 on 
nd a 
were 
half 
or & 
p to 


ally 
ngle 
ible. 
our, 
arly 
one 
1.28 
eal’ ; 
year, 
at a 
DATS, 
om- 
day, 








Vol. 37. No. 943, DzczmBzmr 20, 1895.) 


THE ELEOTRIOAL REVIEW. 765 





or $278 per year to stop their cars at this one place. This 

does not include the cost of brake shoes and wear and tear, 

= the capital invested in the increased size of the power 
ouse. 

The question of reducing the number of unnecessary stops 
is therefore also one that should receive the attention of elec- 
tric railway managers. 

Increased Weight.—The additional amount of energy con- 
sumed by the car, due to an increase in weight, varies with 
the load, the number of stops, and the character of the 
roadway. It was found from a large number of tests made 
on a first-class road, that the average for a 20-stop, 
20-passenger trip, is about 20 watt-hours per ton-mile, one 
watt-hour per 100 Ibs. per mile, or 1°4 watt-hours per 
passenger mile. A reduction in the weight of the car of 
1,000 lbs. amounts to a saving of 10 watt-hours per car mile, 
and for 160 car miles per day, a usual average, it would 
effect a saving of 1°6 kw.-hours, which, at the rate of 1 cent 
per kw.-hour, amounts to 1.6 cents per car per day, $5.84 
per car per year, $87.60 for a 15-car road, and $584 for a 
100-car road per year. 

The paying load on city roads averages about 10 to 15 per 
cent. for the day, and a reduction of the weight of the car 
would obviously increase the per cent. of paying load; 
although heavy tracks are necessary for certain conditions, 
the subject of a minimum weight for cars, especially for light 
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REFUSE DESTRUCTORS AND CENTRAL 
STATIONS. 





In the discussion on Mr. Manville’s paper at the Northern 
Society of Electrical Engineers, Mr. Edmunds stated that he 
considered the problem of combined refuse destructor and 
electric lighting schemes resolved itself into a consideration 
of thermal storage as against accumulators. This seemed to 
ignore the benefits of thermal storage on an alternating 
current system. Mr. Gibbings, however, touched a point 
when he stated that one great difficulty existing is that 
members of local authorities could not make any real distinc- 
tion between the maximum H.P. which could be obtained at 
any one time and horse-power-hours. They do not, as a 
rule, appreciate the difference between the maximum H.P. 
per cell that can be obtained, and the additional power that 
could be stored at lighter loads for use when required. 

Mr. Calvert took up a practical consideration in the 
burning of refuse. He had found that when damp stuff is 
burnt in boilers excessive corrosion is set up, and this adds 
materially to the wear and tear of the boiler. He did not 
exactly see where the benefit of thermal storage came in, for 
the horse-power required was about 400 H.P. for 
four hours, and he calculated the heat stored in 
the cylinders, as arranged for thermal storage at Shoreditch, 
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service, is an important one to be considered by electric rail- 
way managers. 

Detailed data concerning some of these tests, as well as 
others made on electric cars, are given in a series of articles 
by the writer, at present appearing in the LHlectric Railway 
Gazette. The data concerning the variation of the watt- 
hours per stop, with.different number of stops and different 
loads, and also the watt-hours per ton of load for different 
loads and number of stops, is not yet fully worked up, but 
the writer hopes to publish them at an early date. 





Obituary.—We regret to announce the death, which 
occurred at Cape Town, on the 24th ult., of Mr. Philip Henry 
Bell, at the early age of 30. Mr. Bell was one of the first to be 
engaged in electric lighting by incandescence lamps, being 
connected with the Swan Company at Newcastle-on-Tyne 
almost from its commencement, and for many years held an 
important Fo gee with the Edigon and Swan Company at 
Ponder’s End. In the year 1894 he removed to Cape Town, 
where he has acted as manager of the electrical department 
for Messrs. Geo. Findlay & Co. The news of his death 
from peritonitis, after a very short illness, has come as a 
great shock to a large circle of friends. 





Lectures and Papers.—Before the Temple Improvement 
Society, at Yarmouth, last Saturday, Mr. A. T. Durrant 
delivered a second popular lecture, his subject being 
“Induction Coil with Sepeclenats” 


Before the Architectural Section of the Philosophical 
Society of Glasgow, on 16th inst., Mr. David Hunter read a 
paper on “Progress in Electric Lighting.” 


to be equal to 900 horse-power-hours. Some of this would 
be lost by radiation. Using the thermal storage system, the 
store plant costs something like £3,000, and all the boilers 
have to be built for 200 lbs. pressure instead of 120 lbs. 
The 400 H.P. required for four hours, or about 600 hours 
per annum, could be got out of a Lancashire or Babcock 
boiler, which would, according to Mr. Calvert, cost something 
like £400. The cost of fuel for four hours per day for about 
eight months in the year would approximately come to £200. 
This sum could scarcely cover interest and depreciation on the 
large capital expended in storage plant. Whatever refuse de- 
struction might do, it could not reduce the cost per B.O.T. unit 
more than d., for this is the cost of fuel in steam produc- 
tion for electric lighting. In rare cases it may reach jd., 
but in well managed stations it does not come to }d., and in 
cases where good condensing engines are used the figure may 
beas low as 3d., and at the time of heavy load is considerably 
below even this. Ina thermal storage system it is evident 
that only the boilers have the advantage of storage, as the 
engines and dynamos or alternators must all be laid down as 
in the case of an ordinary plant without storage. 

Mr. Longridge made some very pertinent remarks. He 
found that the Shoreditch refuse, calculating from the 
figures given by Mr. Manville, contained 30 to 35 per 
cent. of carbon. We would here remark that the average 
town refuse is composed of one-third, not of carbon, but of 
combustible, the remaining two-thirds being water and in- 
combustible. 14d. has been spoken of as the price per 
B.O.T. unit, at which electrical energy can be sold by the 
Shoreditch Vestry. They have already, we understand, un- 
dertaken to supply current at this figure to light certain 
tunnels on one of the underground railways that pass 
through their district. It must be pointed out, however, 








766 _ ‘THE.ELECTRICAL REVIEW. 


[Vol. 37. No, 943, DzczmBER 20, 1895, 





that a consumption of 300,000 units per annum is guaranteed, 
and we believe that it has been stipulated that only a day 
supply is to be given. Refuse is far richer in carbon to-day 
than it will be when a more general use of electricity for 
lighting has driven the gas companies to seek a remunerative 
field in cheap gas for heating and cooking purposes. Some- 
thing akin to what will happen took place some six years agd 
with coke breeze, fenaadly to be bought in London for 
2s. 6d. per ton, but now 7s. per ton, owing to the increased 
demand that set in as soon as the proper means of burning 
it was provided. 

High temperature destructors alone are successful, but it 
is questionable, we think, if the only way to obtain this is 
by forced draught, as is held by Messrs. Manville & Long- 
ridge. It is intended, at Shoreditch, to burn from 10 to 
20 lbs. of refuse per square foot of grate, the forced draught 
being three inches. Mr. Longridge did not see how the 
grate could be kept covered with such a rate of combustion 
under such a draught, nor did he quite appreciate why such 
an enormous heating surface was necessary for only 400 H.P., 
and he feared that the interest on capital would make the 
— otherwise interesting and admirable, a financial 
ailure. 

At Bolton, Mr. Rider says, they are burning coke breeze 
at 2s. 6d. per ton, and his fuel has never been over 0°5d. per 
unit ; last month it was only 0°35d. per unit. 

Some experiments were cited by Mr. Clirehugh on the 
burning of refuse under ordinary Lancashire boilers. The 
refuse, in truck loads of six to eight tons, was simply tipped 
on the floor, and was taken up by an endless belt through a 
large sieve, in which the metal pieces were collected. The 
remainder was passed into a large revolving drum, through 
which gases from the furnace passed before going up the 
chimney. After leaving the drum the refuse was 
through a fine sieve, and the very fine portion of it collected 
in sacks, the remainder being burnt. It was foand that the 
amount of water evaporated in the hot cylinder was 25 per 
cent. on the total weight, and only 4 per cent. arrived at the 
furnace. With one pound of treated refuse 5} lbs. of water 
were evaporated. This is approximately near 8 lbs. of water 
evaporated with one pound of untreated refuse, containing 
25 per cent. of moisture. The composition of the treated 
refuse before treatment was :—Fuel 40 per cent., dust 25 per 
cent., rags 6 per cent., tin pans 3 per cent., water 25 per 
cent., sundries 1 per cent. The fine dust sold as manure at 
9s. to 10s. per ton, and from a ton of refuse treated there was 
returned :—Dust, 25 per cent., at 2s. 6d., rags, at 4d. per lb., 
5s. 6d., or a total of 8s. per ton. 

The experience of Shoreditch and of Swansea will be the 
best guide, we think, for other municipal bodies in determin- 
ing the method in which refuse is destroyed. This is the 
most important question, steam generation being a side issue. 
If the bye-product of the destructor can be efficiently used 
to aid a neighbouring electric light station, wibesdenel, 
- = sanitary question, in the opinion of many, overtops 

e other. 





INSTITUTION OF ELECTRICAL 
ENGINEERS. 





Tue late crisis in the history of the Institution of Electrical 
Engineers was brought to a happy conclusion on Thursday 
evening by the election of Dr. John Hopkinson to the 
Presidential chair. It is only five years since Dr. Hopkinson 
occupied the same honourable position, but he will wear out 
neither the chair nor his welcome in two occupations. Mr. 
Raworth expressed the sense of the meeting when he said 
that the Council’s “‘ selection” had given universal satisfac- 
tion. .The discussion, which occupied nearly the whole of 
the evening, although it did not (owing to a legal difficulty), 
lead to any definite result, raised a point of supreme interest, 
namely, the provision of means for interchange of opinion 
between the Council and the main body of the members. 
That some constitutional means of communication are needed 
cannot now be denied, although six months ago it might 
have been doubted. 

At. present there is only one meeting per annum at which 
any question relating to the management of the affairs of 


the Institution can be raised, and then only as an amend- 
ment to the Annual Report. This, to say the least of it, is 
unfortunate and inconvenient. One can conceive many 
questions might arise upon which numbers might desire 
to pass resolutions, but they would hesitate, as Mr. Raworth 
did on Thursday, to press an amendment to the report 
which would practically amount to a vote of censure on the 


* Council. 


Between a motion to adopt the report and a vote of censure, 
there is obviously a very wide country, but by the rules as at 
‘woe interpreted this country is condemned to a state of 

arrenness exceeding that of the Roman Campagna, the 
members may talk, but they may not pass even the mildest 
resolution ; it is not even quite certain that they may legally 
talk, for Article 55 states that the annual meeting shall receive 
and deliberateupon the report of the Council, but the word 
“deliberate” has to be stretched considerably to make it 
include discussion. 

It would seem as though the Council had endeavoured to 
accentuate this undesirable state of affairs, for it has been 
their usual practice to hurry through the proceedings of the 
annual meeting as rapidly as possible, and to piss on to the 
discussion of ro. On Thursday last some impatience was 
observable on the faces of members of Council, and it is 
unfortunate that some members and associates who had 
come up from the country to discuss the papers of Messrs. 
Mavor and Bathurst were disappointed and inconvenienced, 
but, for this, the Council is entirely responsible, as Article 55 
does not provide for any business to be transacted at the 
annual meeting, beyond the reception of and deliberation 
upon the report, and the election of officers. 

The Institution of Electrical Engineers occupies, in rela- 
tion to its Council, a position which is probably unique. 

The Institution owes much of its present importance to 
the rapid development of dynamo electric machinery for 
lighting and transmission of power; the great bulk of the 
Institution, is, therefore, nearly as young as the industry it 
principally ye the telegraph interest, from and out 
of which the Institution sprang, is of much earlier birth ; but 
as the Institution was not brought into existence till the year 
1871, it follows that many of the older men who possess the 
advantage of a well-known name, combined with a venerable 
appearance, are not so widely separated from the younger sec- 
tion, by differences in thought and motive, as many persons 
who do not look backward or reason with discretion are 
likely to assume. 

Quite naturally a very considerable proportion of the 
older men have gravitated into the Council, and some have 
passed the chair, but have not thereby lost their right to 
vote, so that in a Council of 32 members, 17 are practically 
permanent, whilst only 15 are nominally subject to replace- 
ment. But these 15 are nominees of the Council, that is to 
say, of the other 17 ; and as “nomination” and “election” are 
in this Institution synonymous terms, it is obvious that there 
must be a tendency, and a fairly strong tendency, too, for 
the thoughts and aims of the Council to grow seriously 
divergent from those of the Institution generally: That 
the Council honestly desire to represent the views of the 
Institution we do not doubt, but under the present system 
they might easily fail and not know it; they might at any 
time get into one of those unfortunate positions in which it 
might appear to the public as though the Institution and its 
Council were at variance, a state of affairs which would be 
in the highest degree deplorable, and from any possibility of 
which they may now deliver themselves, by falling in with 
the proposals offered on Thursday last, in terms which were 
not less serious in intent than they were reasonable in 
expression. 





THE DEFINITION OF LOW PRESSURE. 





In our issue following the close of the Conference held at 
the Westminster Town Hall, we congratulated the profession 
on the valuable concessions made by the Board of Trade, 
and the spirit of fairness and justice exhibited by Sir 
Courtenay Boyle throughout the proceedings. We also ex- 
pressed the hope that the Board of Trade, in dealing with 
the question of pressure which was left over for further con- 
sideration, would not refer it to a committee of experts, 
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sitting im camerd, but would make this matter the subject 
of a special inquiry, held in public, in order that a fair de- 
cision may be arrived at, after hearing the evidence of a 
large number of experienced engineers and others interested 
in the question. 

In a matter of so much importance to the profession, as 
well as to the public generally, it is very rarely, if ever, that 
a private committee of two or three experts, no matter how 
eminent they may be, are competent (or can possibly have 
had sufficient experience to enable them) to arrive at as fair 
and reasonable a conclusion as may be arrived at in a public 
inquiry where not two or three, but perhaps 200 or 300, 
experts are present. 

We are, therefore, not surprised to find by the report of 
the Committee that our contention is borne out, that this 
case is no exception to the rule, and that opinions respecting 
alternating versus continuous currents, which were expressed 
at the Conference, as well as by letters to the Board of Trade, 
have been completely ignored. We can only hope that, in 
advising the Board to allow the raising of the pressure at 
the consumers terminals to 250 volts, the question of danger 
to life has been fully and carefully considered, both in the 
interests of the profession and the public generally. 

In the question of alternating versus continuous currents, 
we feel sure that had our suggestion been carried out, Sir 
Courtenay Boyle would have arrived at a decision far more 
satisfactory to a large section of the profession than that de- 
cided by the Committee, and we sincerely hope that the 
Board of Trade will not accept in its entirety the advice of 
its experts. It is an obvious absurdity to assume, as the 
Board of Trade are doing, that what cannot be settled at a 
conference of all the most advanced practical men in the 
country, can be settled at once at a private sitting by two of 
those who were present at the Conference, aided by the 
opinions of a third. 

We must also point out that of these three, one was re- 
sponsible for the regulations which have called forth so much 
adverse criticism ; a second is the chief of another Govern- 
ment department, and the third, although most eminent as a 
scientist, does not, to our knowledge, possess any special 
qualification as an engineer of great experience in the public 
supply of electricity on a large scale. 

If we may judge by the report, all three are imbued 
with the notion that the alternating system is twice as 
dangerous as the continuous. Now there are many who 
consider this a superstition, and certainly there may be some 
justification in this opinion considering the inconclusive 
evidence that exists. If the committee possess such evidence, 
they should in common fairness have it published, and we 
shall be happy to place our columns at their service for this 
purpose. If they possess no such evidence, they have no right 
to make an invidious distinction, and one which may be in 
the future seriously detrimental to the interests of those who 
use the alternating system. It may be at present use- 
less to memoralise the Board of Trade on the subject, 
but we do not think that any Government department can 
afford to run contrary to strong public opinion for any length 
of time, and in order that they may maintain their reputa- 
tion for fairness and justice to a large and important section 
of the profession, they ought to withdraw the implied 
allegation against alternating currents, or give sufficient and 
satisfactory reasons for refusing to do so. 








MECHANICAL ROAD VEHICLES. 


THE second of Mr. W. pene yf Beaumont’s Cantor Lectures 


was delivered last week, and the third and last on Monday 
of this week. The former dealt more particularly with the 
second epoch, in which steam engines were adapted to the 
needs of vehicles running on ordinary roads. The reference 
to the electrical dogeart of Mr. Magnus Volk, and the ex- 
tensive series of trials carried out by Mr. Radcliffe Ward, 
showed, however, that Mr. Beaumout fully appreciated the 
ground covered by his comprehensive title. A detailed de- 
scription was left over until the concluding lecture of the 
course, as in it the question of motors, other than steam, 
was proposed to be considered. 


On Wednesday of last week the discussion took place on 
Mr. Cunynghame’s paper, “ Locomotive Carriages for Com- 
mon Roads.” As we anticipated, the list of speakers included 
some well-known names, and the general tenour of the re- 
marks showed that the paper had been carefully considered 
in its different bearings. Mr. Wolfe Barry occupied the 
chair, and conducted the proceedings in an exemplary fashion. 
One hint might be taken by other chairmen from his action 
that evening; that was his suggestion, that all those who 
were desirous of speaking in the discussion should hand in 
their names to the secretary before the proceedings com- 
menced. They were then called upon in order, and the time 
and patience of those present was not called upon by the 
pauses that sometimes occur at meetings in the same house. 

The general tendency was towards the bearing of the 
Highways and Jocomotives Act, and on its effect on the self- 
propelled vehicles. As one would expect, a unanimous ex- 
pression of opinion was elicited condemning the maintenance 
of this Act on the Statute book. It is noteworthy that Mr. 
Cunynghame and Mr. Beaumont have both insisted that as 
the law stands at present, automobile vehicles cannot be run 
on the public highways with impunity. On the other hand, 
Sir David Salomons is not at all sure that even under exist- 
ing conditions an autocar is a “ locomotive,” or that it is 
subject to all the disabilities entailed by coming within this 
undesirable class of road vehicle. Mr. C. H. Yeaman, who 
in thé discussion defended accumulators as having done 
good service on common roads, also stated that the electrical 
omnibus of Mr. Radcliffe Ward had travelled over 5,000 
miles through the streets of London, and had survived even 
this alleged infraction of an old-time law, but he showed 
that this was not done in defiance of the powers that be, but 
rather by meeting their wishes when any were expressed. 
The discussion was continued by Messrs. Clarkson, Edwards, 
Philipson, Yeaman, Colonel Cuningham, Mr. Alex. Siemens 
and others. Mr. Beaumont made a few very pertinent re- 
marks on the necessity for the co-operation of the carriage 
builder and the engineer, and for a more complete study on 
the part of those designing and building such vehicles of the 
conditions under which they are to be run. 

In the third Cantor lecture Mr. Beaumont gave a very 
complete account of the recently developed oil motor cars. 
He illustrated many of those operated by Daimler, Renz, and 
other types of motor, and proved that oil carriages bid fair 
to perform the services demanded of them with success, 
Electricity, as illustrated by the Ward cab of 1886, Ward’s 
omnibuses of 1888 and 1895, Bersey’s parcel van and 
Jeantand’s carriage, was not forgotten. 

In conclusion, Mr. Beaumont dealt with considerations 
of safety, speed, economy, and the advantages that it is ex- 
pected will accrue to the community when mechanically pro- 
rong vehicles are generally used. With these remarks we 

ope to deal in a future issue. 








THE TRUE RESISTANCE AND BACK E.M.F 
OF THE ARC. 


By W. E. AYRTON. 


Pror. SibvaNus THOMPSON, in his Cantor Lectures on the 
Arc, has dealt so generously with the work on this subject, 
carried out by Mrs. Ayrton and by my students, that I feel sure 
he will pardon my pointing out one or two errors into which 
he has fallen. In the reprint of his first lecture in your 
issue of November 15th, there is the following sentence :— 
“ Further, in September, 1895, at the meeting of the British 
Association, Prof. Ayrton and Mr. Mather communicated a 
paper on the apparent back electromotive force of the are, 
which they had been examining by a new method of elec- 
trical measurement. The method cannot be discussed here, 
but there are grave doubts as to its validity. Using this 
method, the extraordinary result was obtained that the sup- 
posed back electromotive force is a negative quantity, &c.” 
The actual title of our paper was “The True Resistance 
and Back E.M.F. of the Arc,” and in it was shown, not, as 
Dr. Thompson has stated above, that the back E.M.F. was 
negative, but that if an arc really possessed a back E.M.F. 
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and a ¢rue resistance (like an accumulator, for example,) 
then, in spite of the experiments carried out by Von Lang, 
Arons, Frith, Freedman, &c., this rue resistance of the arc 
must be a negative quantity for solid carbons. 

This conclusion, as explained at the meeting, I was origi- 
nally led to from theoretical considerations, and it was sup- 
ported by experiments subsequently carried out by Mr. 
Mather. For some unmentioned reason, Prof. Thompzon 
expresses grave doubts as to the vulidity of these experi- 
ments; bnt they were certainly quite as trustworthy as those 
conducted by Arons, &c., who considered that he had proved 
that the true resistance of the arc was a positive quantity. 
Had Dr. Thompson, however, had an opportunity of reading 
our paper before criticising it, he would doubtless have ex- 
pressed a different opinion regarding the value of the new 
result we had arrived at. 

The reason why no account of this investigation has yet 
appeared is that the Mr. Frith, whose experiments on the ¢rue 
resistance of the arc, carried out at Owens College, Man- 
chester, were referred to by me at the B.A. meeting in Sep- 
tember, came the following month to work in my laboratories 
as an 1851 Exhibition Science Scholar, and for several weeks 
past he and Mr. Rodgers, another 1851 Exhibition Science 
Scholar, have been most assiduously devoting themselves 
entirely to the measurement of the trae resistance of the arc, 
by employing several different methods of testing which they 
have devised for this object. 

Now, without anticipating either the description of the 
ingenious methods which they have employed for solving 
this question, or the account which I hope they will shortly 
publish of the interesting results which they have obtained, 
I may mention that their results fully corroborate the con- 
clusion published at Ipswich, viz. that when a system of 
testing—such as would give the ¢rue resistance of a circuit 
possessing a back E M.F. and a resistance—is applied, with 
all necessary precautions, to an arc formed between solid 
carbons, a negative value for the resistance is obtained. 

In the account given in your issue of November Ist, of 
the earlier part of the first of this series of Cantor Lectures 
delivered by Dr. Thompson, there is quoted the formula 
Prof. Perry and I were led to in 1882 by the tests which 
he kindly remarks led to “the earliest determination of 
that constant and variable part” in the equation. 

The formula quoted as ours is 

Vv = 63 + 2°1 J, 
where v is the P.D. between the carbons in volts, and / is 
the length of the arc in millimetres. Dr. Thompson men- 
tions in a foot note that “their formula had a small correct- 
ing term here omitted,” but he does not observe that his 
omission of this term completely alters the character of 
our formula for short arcs. 

The formula actually given by us (page 201, Proc. Phy. 
Soc., Vol. v., December 9th, 1882) was 

= 63 + 55a — 63 x 10°" 
where E was the P.D. between the carbons in volts and a the 
length of the arc in inches. Hence, writing v for the 
former, and calling / the length of the arc in millimetres, 
our fcrmula becomes 
V=63 + 211 — 63 x 10-°", 
Now if we calculate the values of v for /, equal to 3, 2,1 


and 0 millimetres from the formula which Dr. Thompson éalls 
ours, and from the formula we actually gave, we find :— 





Values of v in volts. 





Values of 1 in 


millimetres, | From the formula From the formula 





ascribed to us. given by us. 
| | 

3 69°3 65 

2 67°2 56°7 

1 65:1 39°4 

0 63 0 


| | 





Thus, according to Dr. Thompson, v, as calculated from 
our formula, is 65 volts for a 1 millimetre arc, and approaches 
a value of 63 volta, when / is gradually diminished. Hence, 
as it is known from other experiments that v for a 1 
millimetre arc is about half of 65, and, as the term not 


involving / in the formula published by himself in 1892 for 
the arc was about 37 volts, he jokingly suggested that 
voltmeters in 1882 must have read twice what they do now. 

But, as seen from the table, the value of v really given 
by our formula for a 1 millimetre arc is not 65 volts, 
but 39°4 volts, and this is known to be approximately correct, 
for such currents as were used by us in 1882 when making 
these measurements, viz., 5°5 to 10°4 ampéres (see reference 
quoted). 

Dr. Thompson holds the view that because the equation 
connecting the P.D. between the carbons with the length of 
the arc can be more or less accurately expressed by a term not 
involving the length, plus some function of the length, the 
constant term indicates the value of a back E M.F. of the are. 
This reasoning has for some years past appeared to me to be 
fallacious, and the fallacy, which I endeavoured to make 
clear when reading our paper at Ipswich, is well exemplified 
by Dr. Thompson’s method of dealing with the 1882 formula 
of Prof. Perry and myself. 

For, while there is no doubt that the term in our formula 
not involving the length of the arc is 63 volts, this term 
differs from the constant term in the formule given by the 
other people whom he quotes, in that it does not represent 
the value of v when / is nought. Now, if it be possible 
from a formula connecting v and / to obtain any indication 
of the existence of a back E.M.F. in the arc or of its value, 
it must be by making / equal to nought. But when that is 
done in our formula, v becomes also equal to nought. Hence, 
as far as such reasoning is of any value, it proves that the back 
E.M.F. in the arc has a value nought, that is, that there is 
no back E.M.F. at all. 

There is, however, not much difficulty in writing down half a 
doz2n different equations which shall agree in giving a curve 
passing more or less accurately through a limited number of 
points obtained experimentally, and yet the constant terms 
shall be quite different in their different equations. For 
example, 1 have worked out the equations, 

v= 10+ 3651—76 2? + 0°52 / 

v = 100 — 1285/4 8247? — 1452 

Vv 1,000 — 1,778°5 7 + 982°4 P — 164°5 8 
such that they all three, like our original equation, 

vV = 63 + 2°11 — 63 x 10° °*’ 
give 65 volts for / equal to 3, 56°7 volts for 7 equal to 2, and 
39°4 volts for / equal to 1 millimetre, and yet the constant 
terms are 10, 100, 1,000, and 63 volts in the four cases 
respectively, while the values of v when / is zero are 10, 100, 
1,000, and 0 volts respectively. 

When, however, an equation like that given by Mrs. 
Ayrton at Ipswich : 


ty . . 
v = 3888 + 20747 4+ 21% + 10s 


(where v is the P.D. in volts between solid carbons, / the 
length of the arc in millimetres, and A the current in 
amperes), gives with such surprising accuracy the values of 
v for 81 different values of / and A, obtained experimentally, 
1 varying between 1 and 7 millimetres, and a between 2 and 16 
amperes, one cannot, of course, apply the reasoning suggested 
in the preceding paragraph. For one feels sure that the 
extreme care used by Mrs. Ayrton in her measurements, and 
in the method which she employed in dealing with the experi- 
mental results, have led her to an equation which possesses 
an accuracy to which the 1882 formula of Prof. Perry and 
myself could make no pretension. 

But while the terms in Mra, Ayrton’s equation have pro 
bably a real physical meaning, whereas those in our 1882 
formula merely helped us to fit a curve, with more or less 
accuracy, to some points obtained experimentally, I should 
feel as much hesitation intrying, by exterpolation, to obtain 
from Mrs. Ayrton’s equation the value of v for the negative 
value of /, which corresponds with the carbons in contact, as 
I should in using our old formula to deduce by interpolation 
arguments for, or against, the existence of a back E.M.F. in 
the arc. 

In the printed remarks on Mr. Frith’s paper, published 
in the Memoirs and Proceedings of the Manchester Literary 
and Philosophical Society, Vol. ix., 1895, Prof. Schuster has 
pointed out how reasoning exactly similar to that employed 
to prove the existence of a back EM.F. in an arc, could 
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be used to prove the existence of a back E.M.F., of perfectly 
constant value, in a vacuum tube, whereas we know from 
experiments made inside the vacuum tube that such a con- 
clusion would be wrong. 

Also, when reading our paper, I gave an illustration to 
show that the true formula expressing the P.D. required to 
send a current through a copper wire if written in a particular 
form, and, if we knew as little about the resistance of a 
copper wire as we know about the érwe resistance of the are, 
would convey the impression that in every copper wite there 
was a back E.M.F. 

The remarks which Dr. Thompson has recently added to 
his Cantor Lectures on our old equation, lead one to think 
that he has not appreciated the force of these illustrations. 
I will, therefore, add another :—When a series A Gramme 
dynamo, in my laboratory, is running at 1,170 revolutions 
per minute, the characteristic curve connecting b, the 
E.M.F. of the dynamo in volts with a, the current in 
amperes can, for currents varying between 5 and 30 amperes, 
be fairly accurately represented by the equation 

_ = 0°92 + 0294 4 
~ (s>-aee. 

Now, erterpolate and make a very small, that is, make the 
external resistance very large, then E becomes negative. Hence 
exterpolation would lead us to the following wholly wrong 
conclusion :—If a series dynamo be running at a fixed speed, 
and be sending a current through an external circuit contain- 
ing no E.M.F., the mere gradual increase of the resistance of 
this external circuit will cause the dynamo to reverse. 

Experiment convinces us that this conclusion is erroneous, 
and the reason why the preceding equation for the working 
part of the characteristic curve leads to such an incorrect 
conclusion, is simply that the equation takes no cognisance 
of the peculiar bend that exists in the early part of the curve 
of magnetisation. 

Why, then, should we imagine that an equation, obtained 
from experiments on ares of finite length, can be used to 
furnish, by exterpolation, information about infinitely short 
arcs, especially when it is known that any attempt to obtain 
the minimum value of v (i.¢., the value of the back E.M.F.), 
by inserting the point of the negative carbon into the crater 
at the tip of the positive, so as to make them nearly touch, 
at once starts hissing, and alters the entire conditions of the 
experiment. 








CORRESPONDENCE. 


Institution of Electrieal Engineers, 


At the annual general meeting of the Institution of Elec- 
trical Engineers, held at Great George Street, on Thursday 
last, I addressed the members, and proposed a resolution 
which appeared to mect with nearly unanimous approval. 

From the remarks of one or two speakers, it became evident 
that the resolution was not clearly understood, and as some 
time will elapse before the issue of the Journal, I think it 
desirable, in order to prevent misconception, to give you for 
publication an exact copy of the words used. 

In opening the discussion I said (reading from a written 
memorandum) :— 

I observe with regret that the Council in their annual report have 
not asked the Institution to grant them increased facilities for obtain- 
ing the opinions and advice of members on matters affecting the 
welfare of the Institution. 


And in concluding I proposed the following resolution :— 


That this meeting considers it desirable to form a committee to 
represent the views of the members in consultation with the Council, 
and such committee is hercby constituted with the following 
members :— 

A. A. C, Swinton, 

E, Manville, 

R. P. Sellon, 

A. B. Holmes, Liverpool. 
with power to add to their number. 


_ The wording of the above resolution was defective in that 
it did not describe the proposed committee as temporary. I 


W. P.J. Fawcus, Manchester. 
A. W. Heaviside, Newcastle. 
H. A. Mavor, Glasgow. 

J.C. Vaudrey, Birmingham. 


} London. 


may also state that there was no intention to invest the 
committee with legal powers. 

The honorary solicitor ruled that the resolution was out of 
order, and the president recommended that an extraordinary 
meeting of the members should be specially called to dis- 
cuss it. 

Personally, I am sorry that this course has been recom- 
mended, as it will tend to give the discussion a more belli- 
gerent tone than I had any intention of imparting to it. 

There is no question at issue between the members and the 
Council, and so far as my knowledge extends, the members 
are not only satisfied with, but also proud of their Council. 
There is, however, a strong feeling that the Council is ham- 
pered in interpreting the wishes of the Institution by the 
existing rules, which do not provide any simple and consti- 
tutional means of communication between the Council and 
the body of members. This defect in the constitution is not 
a mere creation of the imagination, but a fact attested by 
actual experience. At the same time I imagine it is a defect 
which the Council will be as eager as the members to see 
remedied. 

An extraordinary general meeting is at best a clumsy con- 
trivance, and ought to be resorted to in extreme cases only, 
or for the purpose of altering the rules. 


John S. Raworth. 


As a country member of the Institution of Electrical 
Engineers, I hope you will allow me to enter a protest in 
your columns against the exceedingly inconvenient plan 
adopted by Mr. Raworth of bringing forward at the annual 
meeting a proposition making fundamental alterations in the 
constitution of the Institute, without giving previous notice. 

{ do not enter, now, upon the merits of the proposition, 
though I would remark that it is not apparent how the 
Advisory Committee suggested is to be any more in touch 
with the members than the present Council. 

I came up specially to London to hear the discussion on 
the papers on “Concentric Wiring,” and “The Electric 
Wiring Question.” A gentleman sitting by me also came 
up to join in the discussion, and, to our disgust, the whole 
evening was wasted in discussing a crude proposition, brought 
forward without any notice. In my opinion, the discussion 
was little credit to a scientific society composed of men pre- 
sumed to have some knowledge of business. 

I cannot close my letter without alluding to the (to say 
the least of it) unwise remark made by Mr. Raworth, when 
he stated in his preface that the origin of the society which 
he honours by belonging to “ was respectable.” I have 
before me the first volume of the Proceedings of the Society 
of Telegraph Engineers. Among the Council, I find the fol- 
lowing names on the Council :—Charles William Siemens 
(President), Latimer Clark, Prof. G. Foster, Willoughby 
Smith, Cromwell Varley, C. E. Webber; and glancing over 
the names of members ‘and associates, the following catch my 
eye on the first page only:—Prof. Abel, Lieut. Abney, Prof. 
W. G. Adams, W. E. Ayrton, Sir Charles Bright, Alexander 
Bain. Some of these names, perchance, will outlive even 
Mr. Raworth’s in the scientific world. 


D. B. Cromartie, M.LE.E. 
Bedford, December 17th, 1895. 


Professional Etiquette. 


I recently noticed some correspondence in your.columns 
with reference to the etiquette of consulting engineers, but I 
believe the etiquette of municipal engineers has not yet been 
called in question. The Municipal Engineers’ Association 
now being formed, I think, should make it their — to 
see that the rules of professional etiquette are observed by 
its members. To illustrate my meaning, I may say that 
when reading one of your contemporaries the other day, I 
noticed that a certain municipal engineer had undertaken to 
report on the lighting of a well-known city for the fee of 
ten guineas. I think no further comment is needed. 

Etiquette. 

December 14th, 1895. 
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An Electrical Trades Co-operative Society. 


I note with pleasure in yours of the 13th the letter from 
your correspondent re the formation of an electrical trades 
co-operative society, and although your correspondent and 
myself are doubtless looking at the subject from an entirely 
different point of view, as he is an employer, and I have no 
further claim to notice than that of the much-abused elec- 
tric light wireman who has to answer for all the sins that 
cutting prices and sweating work is heir to, still I think that 
your correspondent’s letter is worthy of those gentlemen in 
the trade who have had the courage, through the columns of 
your paper, to expose the evils of cutting prices and the 
inevitable jerry work that follows in its train. I venture to 
assure “ Wiring Contractor” that he will have the hearty 
support of the E.T.U. in any steps which he -— take to 
raise the standard of the workman and the prohibition of 
unfair competition. 

F. E. Sims, 
Executive Council, Electrical Trades Union. 


Club Union Buildings, Clerkenwell Road, E.C., 
December 18th, 1895. 





Electric Wiring Competition. 


As the question of electric wiring, and the iniquities of the 
small wiring contractor seem to be inviting considerable 
interest at the moment, perhaps a few words respecting 
experience with various systems of wiring may be useful to 
your readers, A lighting plant of about 3,000 bond of 8-C.P. 
capacity was put down at these works some two years ago, 
with Siemens dynamos, Belliss engines, underground cables, 
and Mavor & Coulson’s system of concentric wiring 
throughout. The works cover some six or seven acres, and 
are much scattered, several miles of cables and wire, all lead 
covered and armoured, being used. 

The mills are in many places damp and steamy, acid fumes 
are frequent, the ground is often very hot, owing to flues, and 
many other conditions prejudicial to electric wires prevail, 
which will readily occur to your readers who are familiar 
= interior of any great rolling mill or other large 
works, 

During the whole period the plant has worked continuously, 
day and night, and current is almost always on the mains. 
No trouble or hitch of any kind has occurred, owing to the 
cables or wires, and no single stoppage of light has occurred, 
owing to short-circuit or earth, or any other cause connected 
with the system of wiring, or the machinery generating 
current. Small troubles have happened in fittings and 
electroliers not made by Messrs. Mavor. 

In another case in the writer’s experience, somewhat 
similar works were wired on the double wire system, and in the 
first three years of working several serious instances of short- 
circuits on the mains and extinction of lights took place, 
from reasons connected only with the system. Of course 
these two cases are only isolated, and others could be given, 
but they are typical instances, and each may be taken on its 
merits, both systems having had fair play, and about the 
same amount of inevitable rough usage. 

The writer also ventures to believe that no wiring system 
at present before the public can be so readily adapted to 
awkward corners, and strung about over tie-rods and in lofty 
roofs with such ease ; in such places casing would be utterly 
hopeless, and bare wires dangerous. The concentric system 
is a good and well thought out mechanical contrivance, and 
all its cast-iron switch boxes and distributing arrangements 
are also mechanical and strong. 

The writer does not hold a brief for the concentric system, 
but it appeals to him very strongly,as a mechanical engineer, 
in contradistinction to the prevalent methods of double 
wiring, which too often seem to savour: of the bell-hanger 
or prehistoric plumber. A most important point also is, 
that it is impossible for bad work to remain undetected in 
the concentric system. At the first test either a dead short- 
circuit will show, or no circuit at all is obtained. No half 
measures are possible, and no hidden flaws to heat and spark, 
or cause fires and other mischief, can exist without being 
instantly located. Damp can have no effect, because of the 
lead sheathing and brass joint boxes. Rats are powerless, 
because of the iron wire armour, which is on even the 


smallest single wire connection, and a man can suspend his 
whole weight from almost every pendant without damage to 
itself or the main. 

Although hardly relevant to the subject of wiring, it may 
be of interest to state that, in the case of the first central 
station mentioned above, in the works of Messrs. Elliott’s 
Metal Company, Limited, in Birmingham, the cost of gene- 
rating current, including all wages, coals, stores and repairs, 
but not including interest and depreciation, or rates and 
taxes, is °75 pence (}d.) per unit. The load factor is, of 
course, very high, as the works run day and night, and 
steam is obtained from boilers which do other work in the 
daytime. 

Elliott’s Metal Company, Limited., 
P. Inorson Unwin, Works’ Manager. 


Birmingham, December 12th, 1895. 





Destructors in Combination with Central Stations. 


The interest shown by you in the above question, as 
exemplified by the leader in your last issue apropos of the 
paper I had the pleasure of reading before the Northern 
Society of Electrical Engineers, must be my excuse for 
occupying your valuable space in commenting upon some of 
the points raised in your article. 

I am continually endeavouring to impress upon those with 
whom I have the opportunity of discussing the matter of 
this important combination, that if the question were simply 
one of taking the ashbin refuse for what it may be worth as 
fuel, and then providing the necessarily expensive buildings 
and plant wherewith to burn it, it would be more than 
questionable if it were not more economical to burn coal, 
and have nothing to do with the refuse. I may, indeed, go 
so far as to say that, for my part, I should distinctly 
not recommend any body to found any hopes of economies 
being achieved in this way. That, sir, however, is fortu- 
nately not a proposition generally brought forward. As 
matters generally stand, most local authorities to-day consider 
it essential that they should cremate their ashbin refuse in 
place of disposing of it as heretofore; and for two reasons. 
Firstly, the saving in cost that can generally be achieved by 
burning the refuse in place of tipping it, not only after 
allowing for the cost of working and repairing the destructor, 
but also after providing for the interest and sinking fund on 
the capital expended in its construction ; secondly, from a 
sanitary point of view, it being generally considered dangerous 
to the health of those living in the neighbourhood of the 
tips on which the refuse is deposited. 

The refuse being therefore burnt, and all the costs of 
burning it being provided from a source entirely outside and 
independent of the generating station—surely, if any power 
be available for the production of electricity, it will, however 
little it may represent, be so much economy to the works’ 
costs of the electric lighting station; and the economy will 
be produced in two ways, #.¢., the actual saving of fuel, and 
the cost of the stoker’s wages, since even if coal has to be 
used to help in the complete production of all the steam 
required for the electric lighting station, no- further stokers 
than those required normally to deal with the ashbin refuse 
will be necessary to put on additional coal, and I feel sure 
you will agree with me, that if the steam produced is sufli- 
cient to dispense with the addition of any coal, the saving 
in works’ cost in a station producing its current at a cost of 
2°5d. per unit will be reduced by exactly one-third by the 
exclusion of the two items—fuel and stokers’ wages. The 
other point in your article, as to which a word of explana- 
tion may be desirable, is the question of the calorific value 
of ashbin refuse. It is perfectly certain that the value of 
ashbin refuse from this point of view varies exceedingly in 
different localities ; but it is equally certain that in those 
localities where the calorific value is lowest, a valuable 

uantity of steam can safely be relied upon to be generated. 

y hopes in this direction at Shoreditch are confirmed in 
the most valuable way possible—by the substantial monetary 
guarantee of the contractors employed to carry out the work, 
which ensures our obtaining all the steam required for the 
work of the station as first designed, without the use of any 
other fuel, excepting, only, that which may be required from 
time to time on special occasions for the secondary fire 
wherewith to cremate the gases given off by the destructive 
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distillation of the refuse. This fuel, of course, would be re- 
quired in any case, and is legitimately one of the expenses 
of running the destructor, even if it were not combined 
with the electric light station. This is, perhaps, the best 
argument I can offer, but it is completely confirmed by the 
generation of steam that is actually being accomplished 
to-day in all those places where the boilers and the destructor 
furnaces are combined in a proper manner, and where the 
requisite high temperatures are obtained by the use of forced 
draught. That the existence of these particular destructor 
installations working satisfactorily in this manner is not 
more widely known is a matter of surprise to me, and if those 
who write on and debate this subject would trouble themselves 
to preliminarily inspect these destructor installations, there 
would, I feel sure, be little left for them to say on the nega- 
tive side of the question. 

It must not be forgotten that even if the refuse is burnt in 
a proper manner, a deal of the good that might be derived 
from it may be wasted in seeking to convey the gases through 
long brick tunnels before reaching the boilers—a method 
which I can only liken to the transference of a stream of 
water to a reservoir through a long conduit pierced along its 
length with holes, the comparative absence of water in the 
reservoir under these conditions would not surprise anyone, I 
venture to believe. As to the mixture of extraneous matter 
with ashbin refuse, there are so few cases where this is done, 
that they do not affect the question in general. I believe I 
am right in asserting that over 90 per cent. of the local 
authorities in the United Kingdom dispose of their ashbin 
refuse entirely separately from other refuse they have to deal 
with ; but it is desirable in the interest of the advancement 
of this combination of dust destruction and electrical energy 
production, that the gentlemen having charge of this depart- 
ment in those places where such admixture takes place, should 
be careful to state that fact before bringing forward the 
inability of their particular destructor to raise steam as a 
reason why others, and by far the major number of destructors 
should not be able to do so. 

E. Manville. 


Tarred Iron Wire. 


In the years 1857-8, a No. 4 iron wire was erected by the 
Electric and International Telegraph Company on the Bristol 
and Exeter railway for the use of the Government. The 
wire formed a of the circuit between the Admiralty 
(London) and Mount Wise (Plymouth). The engineer to 
the Electric and International Telegraph Company, as an 
experiment, had some of the wire heated and served with 
hot tar before it was put up. The section chosen for the 
trial was that between Bristol and the old Weston-super- 
Mare junction. About 10 miles of the wire remain in use. 
No trace of the tar can now be seen, but the wire is mostly 
full size. In no case does the wire gauge less than 6. 
Although the wire has had a life of 38 years, it will probably 
stand for many years longer. I should like to know whether 
a similar experiment has been made elsewhere, and if so, 
with what result ? 

F. T. J. Haynes, 
Divisional Telegraph Superintendent, G.W.R. 


Taunton, December 17th, 1895. 


BUSINESS NOTICES, &c. 


Belliss Engines.—We learn that the order for the steam 
engines for the Brook Hospital, has been given to Messrs. G. E. 
Belliss & Co., Limited, Birmingham. Our readers will remember 
that originally double-acting engines were limited to 200 revolutions, 
while single-acting were allowed to run as high as 470 revolutions. 
It speaks well for the Belliss double-acting, self-lubricating engine, 
that an exception has been made in its favour to run ata speed 
specified for single-acting engines. 

Charged with Fraud.—At Clerkenwell Court on 11th 
inst., Alfred Attride, 24, a ronghrider, Edward Ingold, 30, an elec- 
trical engineer, and George Cosgraye, 22, an electrician, of Church 
Street, Putney, were again brought up charged on a warrant with 
unlawfully applying to certain lampholders marks which resembled 
the trade mark of the Edison and Swan United Electric Light Com- 
pany, Limited. Mr. Wontner, who prosecuted, said the defendants 
would be accused of conspiring to defraud the company, and of infring- 


ing the Merchandise Marks Act. It appeared that Ingold, who was 
the head and front of the conspiracy, was formerly in the employment 
of the company as a clerk. He was discharged in 1892, and since 
then had been carrying on a fraudulent business, with the aid of the 
other defendants, by forging the name of the company upon lamp- 
holders resembling those manufactured by the company. Attride 
had a circular stamp made, at the instigation of Ingold, and Cosgrave 
used a stamp belonging to a firm of electrical engineers. Ingold had 
a number of lamps made in Germany, and when stamped they were 
sold at less than half price.—The case was again adjourned. 

At Lambeth, on 17th inst., Francis Williams, 22, described as a 
blind maker, was charged, on remand, on a warrant, with obtaining, 
by means of false pretences, nine batteries and lamps, value £9 9s., 
the goods of Messrs. Froggatt & Co., with intent to cheat and defraud. 
_ Hopkins committed the prisoner for trial at the South London 

essions. 


Dissolutions of Partnerships.—From Messrs. Thomas 
Gillies & Edward Hornidge, we understand that from November 28th 
they will trade under the name of Gillies & Hornidge, Mr. Parr 
having ceased to be a member of the firm (which was formerly known 
as Parr, Gillies & Hornidge). The business is identically the same 
as that established in the year 1889 under the name of Parr & Gillies, 
and Messrs. Gillies & Hornidge are now the sole partners. All debts 
due to, and owing by, the late firm, will be received and paid by 
Gillies & Hornidge, electrical and mechanical engineers, at Station 
Buildings, Haggerston, London, N. 

Messrs. F. D. J. George and H. Waghorne, carrying on business as 
“butchers and electric light engineers,” at 348, High Street and 
Montpellier Avenue, Cheltenham, as Page & Co., have dissolved 
partnership by mutual consent from November 30th. Debts to be 
attended to by F. D. J. George, who will continue the butchery business 
under the style of Page & Co., as heretofore. 


For Sale.—Messrs. Wheatley Kirk, Price & Goulty are 
at present offering for sale, by private treaty, under the instructions 
of the Reading Electric Supply Company, Limited—who have now 
completed their new electric lighting station—the entire contents of 
the old station situate in Thorn Lane, Duke Street, Reading, Berks. 
The plant, which includes a number of boilers, engines, dynamos, 
transformers, arc lamps, cables, and instruments, is stated to be 
modern and nearly equal to new, and to have been in satisfactory 
working up to the present time, the new station and plant being 
necessitated by the increased demand at Reading. The latest date 
for making offers for the plant, or any portion thereof, is Friday, 
January 17th, 1896. 


Incandescent Lamps.—Respecting the recent data as to 
the result of various incandescent lamp tests which recently appeared 
in an issue of Jndustrics and Iron, Mr. G. Braulik considers it a pity 
that this was not a complete one, and that all makers were not 
approached, as it is claimed for the “London” incandescent lamps, 
as supplied by bis firm, that they are superior to any lamp on the 
market, both as regards long life and high efficiency, and this opinion 
is stated by him to be fully endorsed by testimonials from some of 
the largest railway companies and other users. 


Liquidation Notices.—At meetings held in London on 
November 16th and December 7th, 1895, a resolution was passed by 
the members of the Electric Lighting and General Development 
Syndicate, Limited, winding up the Syndicate voluntarily, and 
appointing Mr. A. E. Lott, of 8, Bush Lane, Cannon Street, 
liquidator. 


Motor Carriages.—It is stated that the Director of 
Public Works at Colombo, Ceylon, has been authorised by the Govern- 
ment of the colony to purchase a few Daimler motor carriages for the 
purpose of carrying the mails from the General Post Office to the 
railway stations at Colombo. The daily distance to be covered by the 
new mail carriages is about 20 miles. As compared with horses, this 
innovation will, it is stated, effect a saving of about 60 per cent. 








ELECTRIC LIGHTING NOTES. 


Aylesbury.—The District Council held a special meeting 
a few days since to consider whether to apply for an electric lighting 
license, and after discussion resolved not to take any steps in the 
matter. 


Ayr.—The date for the inauguration of the electric light 
is fixed for January 9th or 10th. 


Bath.—A report just received by the Council from Mr. 
Hammond upon the question of the authority taking over the electric 
lighting company’s property as a going concern, values the company’s 
generating plant and works, exclusive of land, at £8,285; the distri- 
buting plant at £6,500; a total of £14,785. He deems it would 
be necessary for the Town Council to spend on additional 
apparatus, £14,500. This would include £5,500 for generating 
aoe for 6,600 lights, £2,500 for extension of mains, £3,000 for arc 
lamps, posts, rectifiers, £1,000 for contingencies and engineers’ 
fees. In addition, they would have to buy land. Mr. Hammond 
believes that these improvements would tend to much cheaper work- 
ing, and that with 10,000 lights already connected, and a revenue of 
over £5,000 a year, profit sufficient to cover the interest and sinking 
fund might be relied upon from the start. 
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Blackpool,—The Corporation had under consideration in 
committee, on 13th inst., a scheme for the further extension of the 
electricity works. Already over £51,000 has been expended upon the 
undertaking, but the demands still exceed the supply, and the borough 
electrical engineer advises extensions involving an additional outlay 
of about £28,000, by which he maintains that the capacity of the 
present plant will be nearly doubled. 


* Bolton.—An equivalent of 7,900 8-C.P. lamps is now on 
the mains, and 400 more have been applied for. The electrical 
engineer, Mr. Rider, is to report as to what extensions he considers 
necessary. 


Bonsall.—The Sheffield Independent says that the Bonsall 
District Council has resolved to make inquiries of various firms as to 
the cost of the construction of plant for the manufacture of gas and 
for electric lighting for the requirements of a district with a popula- 
tion ar 2,000, and that the names of several firms be furnished the 
council, 


Brierley Hill—A motion came before the District 
Council, on the recommendation of the Lighting Committee, to 
— Messrs. Kincaid, Waller, & Manville to prepare an electric 
lighting scheme, and advise the Council on the subject generally for 
a fee of 30 guineas. The matter was referred back. 


Bristol.—The Electrival Committee have now some 429 
private customers on their books, who are using 23,840 lamps. 


Cardiff.—A committee has been appointed by the Exhi- 
bition authorities to enter into the necessary arrangements for the 
effective lighting of the Exhibition buildings and grounds at a cost 
not exceeding £3,000. 


Colwyn Bay.—The District Council last Friday decided 
to proceed with the application for a provisional order for lighting 
the district electrically. 


Devonport.—The Council is to apply for a provisional 
order for electrically lighting the borough. 


Dover.—The Dover Electricity Supply Company announc:s 
that from the commencement of the new year its charges will be 
considerably reduced. 


Eccles.—U pon the electric lighting question coming before 
the Council the other day for the sealing of acontract for electric 
lighting and making an application for a loan for the purpose, there 
was a lengthy discussion, which ended in the matter being postponed 
until February 2nd, 1896, so that full consideration could be given to 
it b2fore a step of such importance to the ratepayers is taken. 


Edinburgh.—The recommendation of a Committee is 
before the Corporation that the Tron Church and Register House 
clocks should be lighted by electricity, also the City Chambers and 
the Royal Exchange. 


Electric Lighting of Theatres.—Some time ago, the 
Theatres and Music Halls Committee of the London County Council 
instracted the engineer to inspect the electric lighting installations in 
all the places of amusement in London licensed by the Lord 
Chamberlain and the Council. In this connection, the engineer 
asked for permission, and the Council, on Tuesday, granted it, to 
employ an additional assistant at a salary of £4 4s. weekly, to assist 
in getting particulars of, and testing the electric lighting installations 
in places of amusement. 


Falham.—A special meeting of the Vestry was held last 
week to consider the advisability of applying to the Board of Trade 
for a Provisional Order for lighting the parish electrically. After 
— — it was decided that the matter stand adjourned for six 
months. 


Glasgow.—The Watching and Lighting Committee has 
appointed Councillors Primrose, Cleland, and Willock to visit Black- 
pool, to inspect the street electric lamps, with a view to making 
improvements on the electric lighting of the Glasgow street lamps. 


Hackney.—The scheme which has b2en drawn up by 
Mr. F’. H. Medhurst for the Hackney Vestry, and which the Electric 
Lighting Committee, who have been paying a visit to eight electric 
lig ting works in different parts of the country, recommend for 

option isa combined dust destructor and electric lighting system. 
They recommend that Mr. Medhurst be engaged to prepare the 
necessary plans and specifications, and that tenders be invited for 
carrying out the work. Mr. Medhurst recommends an initial instal- 
lation capable of supplying 16,000 8-C.P. private lights, and the 140 
arc-lamps of 1,000-C.P. each, which will be required to efficiently 
illuminate the main thoroughfares which the Vestry will, under the 
order, bave to immediately take in hand (the streets being Kingsland 
High Street, Stoke Newington High Street, Kingsland Road, Mare 
Street, Stoke Newington Road, and Dalston Lane). It is, however, 
extremely improbable that of the 16,000 lights more than 11,500 will 
ever be simultaneously alight, so that the estimates of cost and plant 
are on this basis. The adoption of the high-tension alternating 
carrent system of distribution is recommended. The alternatin 
current for private lighting will, during the night-time, be generate 
by alternators of 200 units each, whilst during the day-time the 
employment of a high speed vertical steam alternator of 100 units is 
recommended. The current will be conveyed by means of highly 
insulated cables laid in cast-iron pipes to the transformer sub-stations, 
which are necessary under the high-tension system, and from thence 
the transformed low-tension current will be conveyed to the con- 
sumers’ premises. The current for public lighting would be generated 





by high-tension continuous current dynamos. The streets included in 
the compulsory area have a total length of about four miles, and 
lamps of 1,00) candle-power at 100 yards apart, on each side of the 
street, would number 140 to efficiently light this area. Alternate 
lamps would be on separate circuits, and half the lamps might there- 
fore with advantage be extinguished at midnight by merely actuating 
a switch at the generating station. The annual cost of electrically 
lighting these streets will be £1,800—three times the cost of the 
existing 188 gas-lamps. As against the increased cost of public 
lighting the estimated reduction in the cost of the refuse disposal is 
equal to over three times the difference between the present cost of 
lighting these streets by gas and the expense of illuminating them 
electrically. 5d. per unit is to becharged. The estimated total receipts 
amount to £10,685 13s. 4d., and the total working expenses of the 
entire system could not exceed £5,357. The capital outlay Mr. 
Medhurst limits at £80,000. This, he considers, can safely be relied 
upon to yield a clear £2,000 a year, after all expenses are met. 


Halifax.—The borough accountant’s statement, just sub- 
mitted to the Council, shows that for the past half-year the gasworks 
committee’s accounts showed a loss of £5,533, and the electric com- 
mittee’s £1,005. 


Halstead,—The lighting question is under consideration 
by the District Council. A report, which has been submitted by the 
Town and Village Electric Light Company on electric lighting, states, 
according to the chairman of the Council, electric light to be cheaper 
than gas. 


Hampstead.—At the last meeting of the Vestry the 
Lighting Committee reported that they had carefully con- 
sidered the present state and working of the public arc lamps 
in Finchley Road, and had interviewed Mr. Alexander Sie- 
mens on the subject, and were of opinion that a thorough 
and exhaustive trial should be given to the lamps, and 
further, that, with a view to accomplishing that object, they had asked 
Messrs. Siemens Bros. to take over the entire charge of the whole of 
the public arc lamps in Finchley Road for a period of eight weeks, 
and had instructed the engineer to report, on behalf of the Vestry, 
on the trial at the termination thereof. Messrs. Siemens were willing 
to take entire charge of the lamps for the specified period, providing 
all necessary carbons, and labour for trimming, &c., for the sum of 
£35 10s. These terms were accepted. The present basis on which 
meter rents are charged to the private consumers of electric light 
having been found unsatisfactory, a new scale of charges was decided 
upon, varying from 2s. 6d. per quarter upwards. It was decided to 
lay mains for private electric lighting in Lancaster Road and Com- 
payne Gardens. 


Harrogate.—A Local Government Board inquiry was 
held here on 17th inst. to consider the application of the Council to 
borrow £27,000 for electric lighting, £6,500 is for buildings, and 
£20,500 for plant. 


Kingswood.—A draft of the proposals of the Great 
Western Electric Light and Power Company, who are about to apply 
for powers to supply public and private electric light in the Kings- 
wood district, was brought ‘ore the Council, last week. Mr. 
Wilshire said he did not think they could possibly have a much 
worse plant than that now used for the electric light. Mr. Newman 
considered that the negotiations that had been going on as to the 
lighting of the district had not been over expeditious. He had in- 
tended asking for an extension of the light in Church Road, where 
it was very much needed. The question was deferred until the next 
Council meeting, when the proposals of the new company to supply 
the whole of the area covered by the Council with their system of 
electric lighting will be considered. 


Leyton,—A Local Government Board inquiry was held 
on 8rd inst. regarding the District Council’s application to borrow 
£16,200 for electric lighting. 


Lianelly.—It is stated that Messrs. J. C. Howell, Limited, 
Llanelly, who recently purchased the provisional order for the 
electric lighting of Llanelly, will at once proceed with the prepara- 
tions for installing the electric light. A sum of about £15,000 will be 
spent on the stations and in laying down the necessary mains for sup- 
plying Stepney Street, Vaughan Street, Cowell Street, and the 
adjoining thoroughfares. 


Neston and Parkgate.—Mr. F. A. Pocklington, of 
Callendar’s Bitumen Telegraph and Waterproof Company, Limited, 
recently attended before the Council to afford any desired informa- 
tion as to the cost of laying electric mains. The Council resolved 
that in view of an intended application to the Board of Trade for 
license to supply electric light, a sum not exceeding £21 be set aside 
to obtain details on the subject. 


Newington.—The Vestry, last week, resolved to oppose 
the applications of two companies for a provisional order to supply 
electric light to the parish, and resolved to apply for such an order 
on its own account, 


Newmarket.—At the Council meeting on Monday even- 
ing, the Council deferred consideration of an application for its con- 
sent to the electric lighting order of the Newmarket Electric Light 
Company. 

Paisley.—The Electric Lighting Committee has had the 
electric lighting question under consideration, the chief point being 
whether the Council should proceed to apply for a provisional order 
themselves, or enter into an agreement with the Caledonian Electric 
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Supply Company for the transfer of the powerstothem. It is thought 
that there is at present no demand for the light, and the Committee 
has recommended that no steps be taken in the matter. 


Beckermeth.—A committee was recently appointed by 
three Parish Councils to ascertain the best means of lighting the 
village of Beckermeth (Cumberland). After referring to various 
figures they had collected, the report said: “It has been suggested 
by the committee that a practical man be asked tocome to the village 
and give us the full expense of what the electric light would cost 
with wires underground, and with sufficient power to supply any 
houses that might require it. The expense of obtaining a man 
would be about £1 1s., but we did not feel justified in going to that 

without the sanction of the ratepayers.” After considera- 
tion, the matter was allowed to fall to the ground. We cannot help 
wondering, however, whether the committee thought they would 
engage Prof. Kennedy, Dr. John Hopkinson, or some other eminent 
—s engineer, to give the information needed for the fabulous 
sum of £1 Is. 


Italy.—Plans have been prepared for the establishment 
of a plant to utilise the water power of the Torre Falls, near Tar- 
cento, in the generation of electrical energy for lighting and power 
purposes at Udine. About 1,500 H.P. will be available. Messrs. 
Francesco Battelli & Co. is the name of a company which has 
lately been formed at Viareggio to put down plant for the supply of 
electrical energy for lighting purposes in that town. 


Llandrindod Wells.—The ratepayers in meeting the 
other day voted 30 in favour and 14 against the proposed electric 
light scheme. It is proposed to accept the offer of Mr. S. Jevons, of 
Birmingham, to out the work. The Council do not undertake 
any liability beyond the street lighting contract. The Town and 
Village Electric Light Company offered to supply the necessary plant 
for 180 public lamps of 8 C.P. each, and about 300 private lamps, all 
complete, for £2,000, payable in annual instalments, for 40 years, of 
£87 per annum. In addition to this it was estimated that the annual 
expense of maintaining that system would be about £450. Mr. 
Jevons, of Birmingham, attended a meeting of the Council on 13th 
inst. with reference to the same subject, and was accompanied by 
Mr. Bertram Thomas, an electrical engineer. They suggested estab- 
lishing 70 lamps, of 32 C.P. each, at a distance of about 70 yards 
apart. They had carefully gone into the subject, and could under- 
take to supply the Council with the current to maintain those lamps 
at 45s. each per annum. That was on the supposition that the 
Council would provide the necessary leads, and such poles as would 
required to carry the wires overhead between the lamp-posts. The 
existing lamps could be utilised for the purpose of electric light. 
They estimated the cost of the cables and fittings at £5 15s. to £6 
per lamp. If the Council objected to overhead wires they could be 
placed underground, but the cost would then run to £10 per lamp. 
A number of questions were put, and in reply to these Messrs. Jevons 
and Thomas said the current could be sold at about 8d. unit, or 
3d. per hour per 8-candle-power lamp. 


Sunderland,—Ai the meeting of the Town Council on 
11th inst., it was stated that the loss on the year’s working of the 
electric light was £900. This was regarded as very satisfactory for 
the first year, as a deficit of £2,000 had been predicted. The whole 
of the plant is now fully utilised, and it is proposed to carry out ex- 
tensions at a cost of £16,009. 


Swansea.—The Corporation electric lighting scheme is 
being pushed forward. Arrangements are being made for com- 
mencing the actual work early in January, and Mr. Manyille hopes 
that by next winter a portion, at all events, of the compulsory 
area will have been furnished with electric lighting. 

In compliance with the wishes of an influential body of the rate- 
payers a public meeting is to be called to consider the Council’s elec- 
tric lighting scheme. 


St. Pancras.—In moving the adoption of a recommenda- 
tion of the Electricity Committee for supplying churches and 
chapels with current at 5d. _ unit, Dr. W. Smith said that at pre- 
sent only one of the 70 churches and chapels situated in the St. 
Pancras district was lighted by electricity. 


The City Lighting.—A member of the City Corporation 
complained last week that the City of London Electric Lighting 
ar, charges 8d. per unit, while other metropolitan districts are 
supplied at 6d., and he also asked what provision was made for the 
py of the undertaking. In reply, it was stated the company 

ad a concession for public lighting for 21 years, with the option of 
purchase at the end of 7 or 14 years, the ‘period to date when the 
contract was completed. As regards private lighting, a similar con- 
cession of 21 years had been granted, and the Commission had very 
little control over the company’s private lighting. 


Tunbridge Wells.—The demand for current is so great 
that extensions will shortly be necessary, and the borough surveyor 
is eee mem, &c., for an additional building, and orders for 
more plant have been given out. 


Wandsworth.—At the beginning of October the High- 
ways Committee of the London County Council reported with regard 
to an — made by the County of London and Brush Provincial 
Electric Lighting Company against the Council’s formal disapproval 
of the construction of transformer chambers in the public streets in 
Clerkenwell and St. Luke’s, that the Board of Trade had given its 
award permitting the construction of transformer chambers upon 
certain A scm conditions. The company made a similar appeal 
with reference to the disapproval of the construction of similar 
chambers at Wandsworth, under the Wandsworth Order of 1892; 
and the Board of Trade had asked whether, having in view the 






decision in the previous case, the Council wished for an inquiry to 
be held as to this also. The committee did not think that in the 
circumstances an inquiry was necessary; and they recommended 
“That the Board of Trade be informed that, having regard to the 
decision upon the appeal with reference to the construction of trans- 
former chambers in St. Luke’s and Clerkenwell, the Council is of 
opinion that no inquiry is necessary in the matter of the appeal of 
the County of London and Brush Provincial Electric Lighting Com- 
pany as to transformer chambers in the Wandsworth district.” This 
was passed by the Council. 


West Cowes.— £10,000 is stated as the sam to be borrowed 
for electric lighting, in respect of which a provisional order is being 
applied for. 


Withington.—The question of lighting the Town Hall 
by electricity has been deferred until April next. 


Yarmouth,—The Surveyor reported at the last Council 
meeting, that since the previous meeting applications have been re- 
ceived from 15 new customers for 580 lamps, making the total 
number of customers 135 for 6,369 lamps. The income for November 
amounted to £308 8s., and the working expenses to £164 14s, 2d., 
showing an excess of £143 13s. 10d., from which has to be deducted 
repayment of capital, interest, &c., which are about £90 per month. 
Customers having asked for the light during the day, Mr. Preece re- 
commended that the present 15 kilowatt alternator intended to be 
driven by the gas engine should be driven from the engine now used 
for driving one of the arc lighting machines. There being four 
machines, and only two in use, one would still remain as spare plant 
in case of a breakdown. The Council has unanimously resolved to 
increase the salary of Mr. Ranken to £200 per annum, to commence 
on January Ist. 


Yeadon.—A canvass of the township is to be made by 
an assistant of Mr. Medhurst and the Council's collector for the pur- 
pose of estimating the probable number of lights to be taken up. 
We understand that the information is to be placed before an ad- 
journed meeting of the ratepayers on 23rd inst., when the electric 
lighting question will be considered. 








ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 





Brighton & Rottingdean Electric Railway.—The 
General Purposes Committee of the Brighton Town Council have 
resolyed on an emo on behalf of the Brighton and Rottingdean 
Electric Tramroad Company, that the company sball be released from 
the requirement that they shall provide sureties to join in the bond 
for £1,000 to be given by the company for the removal of the poles 
about to be erected by them for carrying electric cables, and also 
that security for the removal of the railway in certain contingencies 
shall not be included in the bond. 


County Counci) and Electric Traction.—The High- 
ways Committee of the County Council hearing of the electric cars 
in operation at Bristol, had decided to ask the London County 
Council, on Tuesday, to authorise them to inspect the tramways 
during the Christmas vacatiou. When the report came up for con- 
sideration, the chairman of the committee, with the permission of 
the council, decided to withdraw this particular recommendation. 


City Electric Railway Extensions.—The church of 
St. Mary, Woolnoth, at the corner of Lombard Street, and King 
William Street, has been selected as the proposed site of a railway 
station for the City Electric Railway, and the promoters are applying 
to Parliament for a further extension of time for raising the necessary 
capital and extension of works. This will be resisted by the 
parishioners, as also by the City Church Preservation Society. 


Coventry Tramways.—The Town Council has decided 
to release to Mr. Graff Baker the guarantee money of £500, which he 
deposited for the due completion of the tramways. Alderman 
Marriott spoke at the last meeting of the inoffensive character of the 
line with its overhead electric wire, and the neatness of the trams. 


Dublin Electric Tramways.—The Drumcondra Com- 
missioners have unanimously approved of the application of the 
Dublin Southern District Tramways Company to construct lines 
connecting the city from O'Connell Bridge at Eden Quay with the 
township of Drumcondra at Clonliffe Road. 

Two companies are seeking powers to lay electric tramways in the 
same district, and the Clontarf Commissioners have decided to meet 
deputations from both the Southern District Tramway Company, and 
the Dublin United Tramway Company at the next board meeting, 
and then refer the matter to a committee. 

The Dublin Carmen’s Association has asked the Lord Mayor and 
Corporation to receive a deputation relative to the application of two 
tramway companies for consent to run additional trams in the city, 
and for the application of electric traction within the city. It is 
stated that the proposed tramways will seriously affect the carmen’s 
interests. 


Horseless Carriages.—Mr. J. A. Koosen, of Southsea, 
was summoned before the Fareham bench on Monday for using a 
locomotive on the highway on the 9th inst., without having a person 
on foot to precede it by at least 20 feet. Police-constable Kerby 
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stated that he saw one of the newly-invented auto-cars passing along 
the highway at a pace of from six to seven miles an hour. Steam 
was coming from the vehicle in which the defendant and a lady were 
seated. Mr. Hobbs, for the defendant, argued that the auto-car was 
a carriage and not a locomotive. The license obtained from the 
Excise stated that it could be propelled or drawn by horses or 
mechanical power. The Chairman: But it might be made a locomo- 
tive at any moment, as a gig or any other vehicle might be attached 
at will. The magistrates said they were unanimously of opinion that 
the carriage was a locomotive. Inasmuch as this was the first case of 
the kind they imposed only a nominal penalty of 1s. and 15s. 7d. 
costs. 

The Daily Telegraph says the County Council is to be asked to 
petition the Government for the abolition of existing restrictions, so 
as to permit the adoption, as a means of locomotion, of light vehicles 
driven by motors. It is now suggested by the Highways Committee 
that the public interest, as well as the requirements of inventors and 
carriage builders, demands an amendment of the law in the direction 
indicated. 


Kidderminster—Stourport Proposed Electric Tram- 
Wway.—The committee to which the Kidderminster Town Council 
referred consideration of this scheme, reports that it has instructed 
the Borough Surveyor to prepare a written report. A deputation 
will visit Walsall to see the practical working of the system, and the 
question of engaging an expert electrical adviser will be considered. 


Llandudno Tramways.—At a special meeting of the 
District Council last week to consider applications from private com- 
panies to lay tramways in the district, it was decided that, in con- 
sideration of the recent adverse decision of the ratepayers on the 
question of electric tramways, and the subsequent confirmation of 
the same by the Council, it was not advisable to further deal with 
the matter without first appealing to the ratepayers. 


Swansea Electric Tramways.—The County Borough 
Council has offered to supply electricity for motive power purposes 
for the system of the Tramway Company upon the following terms :— 
1. The company to undertake to purchase a minimum of 400,000 units 
per annum, at 2d. per unit. 2. If the minimum taken be 600,000 
units per annum the price to be 1fd. per unit. 3. If the minimum 
taken be 750,000 units per annum the price to be 14d. per unit. 


The Mansion House Subways.—At a meeting of the 
City Commission of Sewers, on Tuesday, a report was brought up 
from the Streets Committee relative to the Central London railways 
and subways, and submitting for approval amended plans of the stair- 
cases. They recommended that before commencing the works for the 
purpose of the central station, subways, and approaches, the Central 
London Railway Company be required to deposit a sum equal to the 
estimated total cost of the works to ensure their duc completion. 
Mr. Ross, the engineer, said the land was estimated at between £20 
and £40 per foot. The report was carried. 








TELEGRAPH AND TELEPHONE NOTES. 





Cable from Shetland to Ieceland.—The Pall Mail 
Gazette says a great new scheme has been in active progress in the 
City for some time past to lay down a submarine telegraph line from 
Shetland, the farthest northern outpost of the British telegraph 
system in Europe, to Iceland, under 500 miles of untravelled sea. 
The funds necessary for this great undertaking have already been 
secured, and Great Britain, Denmark and Iceland will jointly 
guarantee those who advance the money an interest of 6 per cent. for 
a number of years. 


Coast Communication.—At the meeting of the Dover 
Corporation on 11th inst., the question of the necessity of electrically 
connecting the whole of the Goodwin lightships with the shore was 
under discussion. The recent accident tothe Ostend mail steamer in 
the vicinity of the sands was urged as a strong reason for carrying 
this out. It was proposed that a public meeting should be called for 
the purpose of passing a resolution impressing on the Government 
the importance of the —— and the arrangements were left in the 
hands of the Mayor. Similar meetings are to be held in the towns on 
the East Kent seaboard. 


French Submarine Cables.—The 7'imes Paris corre- 
spondent says the Budget Committee agreed on Wednesday to the 
arrangement for a telegraph cable between Brest, New York, the 
West Indies, and Brazil. They declined, however, to sanction M. de 
Mahy’s proposal for a cable between Réunion and Mauritius, their 
pcr being that all such schemes should be initiated by the Govern- 
ment. 


Interruption.—A New York telegram says the telegraph 
cable via the French Antilles is interrupted, and communication with 
Venezuela is now only possible via the British West Indies and the 
Panama Railway Company. 


Telephonic Material for Russia,.—It has recently been 
decided by the Russian Customs authorities that any telephone con- 
necting cords imported into Russia, made of copper wire, and covered 
with fibrous substances, with metallic tags, are to be cleared as com- 
pound parts of telephone apparatus, under Section 169 of the 
Customs’ tariff, the duty being at the rate of 8 roubles (go!d) per 





The Rating of Telephone Wires.—The special sessions 
for South London sat at the Newington Court Heus, on Monday, 
for the purpose of hearing the appeal of the Nati.iial Telephone 
Company against the valuation lists of the parish: of St. Mary, 
Newington ; St. Saviour’s, Southwark; and St. George the Martyr. 
Sir George Morrison, who appeared for the National Telephone Com- 
pany,said there had been no legal decision as to the principle on 
which telephone wires should be rated; but the local authorities had 
hitherto apparently valued the wires on the mileage, which was not 
applicable to a business of this nature at all. Mr. Horace Avory 
(with whom was Mr. Bassett Hopkins), on behalf of the three 
parishes, produced evidence to show that there was no other way of 
arriving at the value than by taking the mileage. At the quinquennial 
valuation in 1890, the Assessment Committee had put the assessment 
at 30s. per mile, but, in view of the increase of business, it was in 
1895 made 49s. per mile, and he contended that it ought to have been 
a great deal more. The case occupied the whole day, and the Court 
dismissed the appeal without costs, as important questions of prin- 
ciple were involved. Sir George Morrison stated that as this rating 
applied to the whole of the United Kingdom, the company would 
consider whether they should appeal to a Superior Court. 


The Telegraph Wire Export Trade,—It is satisfactory 
to find that during last month there was a slight turn for the better 
in the export trade of this country in telegraph wire and apparatus 
connected therewith, the returns which are now available showing 
that the exports during November were largely in excess of those 
during both the preceding month and the corresponding month of 
last year. From £39,769 in October the exports last month reached 
a total of £70,459, as against only £49,438 in November, 1894. The 
trade this year has, however, been greatly disappointing, the exports 
during the whole 11 months, ending with November, only totalling 
up to £493,665, as against £1,376,294 in the corresponding period of 
last year, and £1,031,825 in the first 11 months of 1893. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 
Belgium.—January 15th, 1896. The Belgian Minister 


of War is inviting tenders for the contract for an installation of 
electric lighting in the new military school in the Avenue de la 
Renaissance in Brussels. Tenders to the Ministére de la Guerre, 
Brussels. 


Brazil.—January 25th, 1896. The Minister of Industry 
of the State of Pernambuco is inviting schemes for the electric 
lighting of the town of Recife in that State. 


Chelsea.—December 31st. Estimates are invited for 
electric wiring and fittings, in the Chelsea Infirmary extension, Cale 
Street, Chelsea, for the Guardians of St. Luke, Chelsea. Particulars 
from Messrs. Lansdell and Harrison, architects, 12, Compton Terrace, 
Highbury, N., upon payment of £5, which will be returned to those 
sending bond fide tenders. 


Dublin.—January 8th. Tenders are wanted by Messrs. 
Arnott & Co., Limited, for the supply and erection of an electric 
light and power installation to new premises in Henry Street and 
Princes Street, Dablin. Details can be obtained from Mr. Geo. P. 
Beater, architect, 17, Lower Sackville Street, Dublin, on payment of 
£5 5s., which will be returned on receipt of a bond jide tender. 


Durban, Natal.—December 28th. The Corporation in- 
vites tenders for the supply, from competent firms, for delivery and 
fixing at Durban, of steam and electrical plant for the lighting of 
the borough by electricity. The work will be executed under the 
direction of Mr. Fletcher, the borough engineer, and Mr. Hadfield, 
the electrical engineer, at Durban. The plant required includes 
a engines, dynamos, cables, arc and other lamps, accumu- 

tors, &c. 


France.—December 31st. The Municipal Authorities of 
Langeae, a small town in upper Loiré, are inviting tenders for the 
concession for the electric lighting of the public streets. It is pro- 
posed to utilise certain available water power in the district. 
Tenders to be directed to M. Le Maire, Langeae, Haute Loiré, France. 


Manchester.—December 20th. The Markets Committee 
invite tenders for the supply and erection complete of the wiring, 
accumulators, columns, and lamps, for lighting the Foreign Animal’s 
Wharf, Mode Wheel. Particulars to be obtained at the city sur- 
veyor’s office, Town Hall, Manchester, on deposit of one guinea. 


Roumania.— January 15th. The municipal authorities 
of Ploesci, Roumania, are inviting tenders for the concession for 
lighting 46 of the principal streets of the town by electricity. 
Tenders to be sent to La Mairie, a Ploesci, Roumania. 


Russia.—The Mayor of Charkow is prepared to receive 
tenders for the supply of steam and electrical engines for lighting, a8 
well as apparatus and essential parts, necessary for an installationof 
electric lighting of 6,000 glow lamps and 500 arc lamps. Lllustrat d 
catalogues and price lists, with lowest quotations, to be sent to the 
Mayor of Charkow, Russia. 
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Saltash.—December 20th. The Town Council invites 
Tenders for lighting the public lamps of the Borough with gas, elec- 
tricity, or otherwise, on and after January 4th, 1896, for such term as 
may be agreed Ay se Particulars from Mr. W. V. Alford, 3, Spring- 
field Terrace, Saltash. 

Spain.—December 28th. Tenders are being invited by 
the municipal authorities of Betanzos, a small seaport town in 
Galicia, for the concession for the electric lighting of the town during 
a period of twenty-five years. Tenders to be directed to El Ayun- 
tamiento de Betanzos, Spain. 


Windsor.—January 1st, 1896. The Corporation invites 
proposals for taking over and working its electric lighting orders. 
All proposals to include the erection and maintenance of a generating 
station upon a specified site, laying down mains, and necessary 
equipments, with a constant supply of electricity for lighting pur- 

in the stated area. Details to be obtained from the Town 
Clerk, Windsor. 


Weybridge.—January 1st. Tenders are at present being 


invited by the District Council for the public lighting. Particulars 
from Mr. J. 8. Crawshaw, surveyor to the Council. 





CLOSED. 


Sheffield.—The tender recently submitted to the Town 
Council for an electric light installation at the Town Hall, by the 
Sheffield Electric Light and Power Company has been accepted as 
follows, subject to the selection of a sub-committee .—£720 with 
Sunbeam lamps, £743 with Edison-Swan lamps. In the matter of 
the electroliers, the tender of Messrs. W. Singer & Sons for supplying 
and fixing these, at £1,028, has been accepted. 





ae 





NOTES. 


To Our Readers.—Onor readers will kindly note that, on 
account of the Christmas holidays, all correspondence and 
other matter intended for insertion in next week’s issue of the 
ELECTRICAL REVIEW should reach this office by Monday 
evening at latest. 





Fatal Accident in a Cheltenham Sub-Station.—A 
fatal accident occurred on Monday morning to a “ jointer,” 
named John Pugh, in the employment of the Cheltenham 
Corporation. The inquest was held on Wednesday by Mr. 
Coroner Waghorne, when a verdict of accidental death was 
returned. The jury added to their verdict an expression of 
opinion that no one was to blame for the occurrence. It 
appeared from the evidence taken at the inquest that Pugh 
had been employed by the electrical engineer for three 
months, having come to Cheltenham from a similar situation 
at Wolverhampton, and having previously worked for Messrs. 
Callender. He was, therefore, an experienced workman. 
On the day of the accident he was working with Mr. Lee, 
the foreman of the department, in a sub-station under the 
footway in High Strect. The dimensions of the sub-station 
are 10 feet x 7 feet 7 feet 6 inches high. It was supplied 
with rubber gloves and mat, for the use of the workmen, and 
they had been enjoined to use these safeguards when working 
on high tension, but at the time of the accident, Lee and 
‘Pugh were erecting a low tension switchboard on the wall of 
the sub-station, and though it was in close proximity to the 
high-tension board, the use of mat or gloves was not neces- 
sary, with ordinary care. Pugh was engaged in boring a 
hole in the batten with a gimblet, for the insertion of the 
insulator upon which the low tension board was to be fixed. 
Lee was about to hand Pugh the insulator, when he received 
a severe shock, which momentarily rendered him unconscious. 
On coming to himself a few seconds later, he found Pugh 
standing up against the high tension switchboard, and his 
left arm resting upon the topof one of the switches. Lee pulled 
the body off the board, and, laying him down on the ground, 
attempted to restore life, in the meantime sending for medical 
and police aid. Mr. Cresswell, surgeon, happened to be near 
the spot, and at once descended, but artificial respiration 
failed to restore life, though deceased was brought to the 
surface, and for 20 minutes the efforts were continued. Two 
deep wounds were found on the left forearm, and slight 
abrasions appeared on the face. It is probable that Pugh 
forgot for the moment the existence of the live high-tension 
switchboard near him, and putting up his left hand to steady 
himself while working, brought his forearm in contact with 
one of the terminals and earthed the cable. Pugh, who was 
27 years of age, appears to have been somewhat careless of 


the dangers to which his work exposed him, and Lee spoke to 
having frequently cautioned him, and in fact had done so three 
or four times within the two hours the men were at work before 
the accident occurred. The chamber at the time was lighted 
by electricity, and there can be no doubt that the unfortunate 
man was fully aware that the current had not been cut off 
from the station. This is the first accident of the kind that 
has happened at Cheltenham since the opening of the 
municipal supply, nine months ago, and occurring as it did 
in a main thoroughfare at the busiest time of the day, 
caused a painful impression. At the inquest the borough 
electrical engineer (Mr. M. H. Kilgour), testified to the fact 
that all the regulations of the Board of Trade had been 
complied with, and more in safe-guarding the lives of the 
workmen employed on the lighting system. 





Ship’s Side Lights.—The Board of Trade has issued 
instructions to its surveyors regarding the screening of side 
lights, from which we extract the following :— 


2. That in the case of oil lamps, the forward edge of the screen, or 
chock on it, should be in a line parallel to the keel, with the inside 
edge of the wick. 

3. That in the case of electric lights there should be a similar 
screening in regard to the inside edge of the filament. 

4. That the breadth of the wick of oil lamps, and of the filaments 
in the case of the electric light, should be not more than 2 inches, 
nor less than 1 inch, measured at right angles to the fore and aft line 
of the ship. 





Resuscitation after Electric Shock.—A writer in an 
Italian contemporary recently stated that in the high voltage 
plant installed in Frankfort-on-Main, a workman was carry- 
ing out some repairs in the distribution system when he 
touched a bare copper wire while standing in good contact 
with the ground, and received a shock of about 2,900 volts. 
He immediately fell to the ground, and remained for half an 
hour apparently dead. A bright spark was seen when he 
broke contact. Artificial respiration and throwing cold 
water on the breast gradually restored life, and he was able 
to resume work the next day. 


Relay Contacts.—Mr. A. J. Wurts (of America) has 
found, it is stated, that a solid amalgam contact, formed by 
electrolytically depositing copper into mercury, remains en- 
tirely free from “ sticking.” 





The Institution of Electrical Engineers,—The annual 
dinner of the Institution was held last Friday evening at 
the Freemason’s Tavern, Mr. R. E. Crompton, presiding. 
Among the guests were H.R.H.the Duke of Cambridge, 
Lord Claud Hamilton, Mr. J. Wolfe Barry, Sir J. Crichton 
Brown, and others. There were probably 150 members 
present. The speeches were distinctly feeble ; indeed, they 
were quite below Institution dinner form. Mr. W. H. Preece, 
after the usual loyal toasts had been honoured, proposed 
“The Learned and Engineering Societies,” which was 
responded to by Sir James Crichton Brown and Mr. J. 
Wolfe Barry. Sir Frederick Abel proposed “ The Guests,” 
which was replied to by the Duke of Cambridge, who in turn 
toasted the Institution. 





Fires and Electric Lighting.—An excellent letter from 
the pen of Major Flood Page appeared in the 7'imes of last 
Monday. The Major emphasises the safety of electricity as 
an illuminant, but urges caution in adopting 200-volt lamps, 
a point on which we laid special stress a few weeks ago in 
our leading columns. 








NEW COMPANIES REGISTERED. 


Electric Installation Syndicate, Limited (46,177).— 


This company was registered on December 5th with a capital of 
£5,000, in £10 shares, to adopt a certain agreement, and to acquire, 
work, turn to account, and deal with certain patented inventions 
which are not described. The subscribers (with one share each) are : 
L. Marlborough (address not given); W. Beresford, Deepdene, 
Dorking, colonel; J. W. Palmer, St. Paul’s Road, Dorking, estate 
agent; W. T. Lewis, Aberdare; A. J. P. Whitaker, Lianishen, 
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Cardiff, C.A.; W. H. Mathias, Perth, colliery proprietor; F. G. 
Ticharne, Docks, Cardiff, analyst. The number of directors is not to 
be less than three, nor more than nine. Registered without articles 
of association by Downing, Holman & Co., 23, Leadenhall Street, E.C. 


Windsor Electrical Installation Company, Limited 
(46,186).—This company was registered on December 5th, with a 
capital of £10,C00, in £1 shares, to acquire and carry on the business 
of electrical engineers and electricians carried on at Windsor and its 
neighbourhood as “The Windsor Electrical Installation Company.” 
The subscribers (with one share each) are :—W. B. Mason, Windsor, 
estate agent; F. W. Oxley, High Street, Windsor, printer; A. A. 
Somerville, Eton College, Windsor, assistant master; R. H. Whit- 
combe, Eton College, Windsor, assistant master; W. J. Herbert, 
Eton, director of company; J. W: Gooch, 9, High Street, Windsor, 
surgeon; J. C. Lake, 9, High Street; Windsor, hotel proprietor. 
Registered without articles of association by. Waterlow & Sons, 
Limited, London Wall, E.C. 


Electric and General Exploring Syndicate, Limited 
(4,6273).—This company was registered-on December 13th with a 
capital of £5,000 in £1 shares, to acquire and deal in real and personal 
property of all kinds, and to carry on all kinds of agency business. 
The subscribers (with one share each), are:—W.. H. Randall, 4, 
Treherne Road, North Brixton, cashier; S. C. Pratt, Rothsay House, 
Tooting, clerk; A. Stebbing, 188, Fleet Street, E.C., secretary; 
E. W. E. Pleasance, 9, Harcombe Road, N., clerk; H. H. Hussey, 188, 
Fleet Street, E.C., clerk; W. McVitie, 85, Page Street, S.W., house- 
holder; C. H. Laxton, 68, Curzon Street, W., householder. The 
regulations of Table “A” mainly apply. Registered by Clarke, 
Rawlins & Co., 66, Gresham House, E.C. 


New Electric Light Syndicate, Limited (26,246)— 
This company was registered on December 12th with a capital of 
£2,000, in £1 shares, to enter into a certain agreement, and to manu- 
facture, sell, and deal in electrical batteries, lamps, switches, &c. 
The subscribers (with one share each) are: C. V. Miles, 11, Cadogan 
Place, 8.W., Lieut.-Colonel; C. Bingham, 25, Charles Street, W., 
captain ; A. C. Miles, Woodstock, gentleman; B. F. de Morgenstern, 
25, Lupus Street, 8.W., chemist; J. G. Dalziel, 7, Arundel Street, 
W.C., solicitor; G. Pritchard, 7, Arundel Street, W.C., solicitor; 
H. L. Mather, 10, New Bridge Street, E.C., contractor. The number 
of directors is not to be less than two, nor more than five. The first 
are A. C. Miles and Hon. C. Bingham; qualification, £100; re- 
muneration, £100 per annum, divisible. Registered office, 268, 
Strand, W.C. 


British Electrozone Corporation, Limited (46,235). 
—This company was registered on December 10th with a capital of 
£250,000 in £5 shares, to adopt a certain agreement, and to acquire, 
develop, and turn to account the patent and other rights for the 
world (except the U.S.A. and the Hawaiian Islands) for Woolf’s elec- 
trolysing, bleaching, and disinfecting process. The subscribers (with 
one share each) are:—A. C. C. Codd, Trafalgar Buildings, Charing 
Cross, merchant; J. D. Jehu, Holly Lodge, Keston, Kent, gentleman; 


G. Hazelgrove, Clifton Road, Wallington, accountant; A.J. Lusty, 


Goldhurst Mansions, Finchley, merchant; A. Riding, Wesleyan 
Training College, Westminster, clerk ; A. E. Griesbach, 17, Gloucester 
Road, Kew, accountant; E. H. Selby, 8, Buckingham Street, W.C., 
architect. The number of directors is not to be less than five nor 
more than nine; the subscribers are to appoint the first; qualifica- 
tion, 100 shares ; remuneration as the company may decide. Regis- 
tered by Cattarns, Jehu & Co., 33, Mark Lane, E.C. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Monte Video Telephone Company, Limited (27,208).— 
This company’s annual return was filed on November 22nd. The 
capital is £220,000, in £5 shares (29,000 preference); 28,000 pre- 
ference and 15,000 ordinary have been taken up, and 3,000 preference 
and. 3,000 ordinary have been considered as paid. The full amount 
has been called on the rest, and £185,000 has been paid. 


Aluminium Company, Limited (24,612).—This com- 
pany’s annual return was filed on November 21st: The capital is 
£80,000, in 60,000 “A” and 20,000 “B” shares of £1 each. The “B” 
shares have been considered as paid, and £60,000 has been called and 
paid on the “ A” shares. 


General Electrolytic Parent Company, Limited 
(39,358).—This company’s annual return was filed on November 15th. 
24,458 shares have been taken up out of a capital of £30,000 in £1 
shares, and 18,000 have been issued as fully paid. The full amount 
has been called and paid on the rest. 


Harrow Electric Light and Power Company, Limited 
(44,529).—This company’s statutory return was filed on November 
26th. 1,686 shares have been taken up out of a capital of £25,000, 
in £5 shares, £2 per share called, £3,370 paid, and £2 unpaid. 


Galloway's, Limited (44,604).—This company’s statu- 
tory return: was filed on November 14th. The whole capital of 
£115,000, in £100 shares, has_been taken up, and paid for in full. 


CITY NOTES. 


The Swan United Electric Light Company, Limited, 


Tue final meeting of the shareholders of this company was held on 
17th inst. at the offices to receive the liquidator’s accounts cf the 
winding up cf the company. Major 8S. Flood Page, in the absence 
of the chairman, Mr. James Staats Forbes, presided. He stated that 
those of them who could go back to the time of the inauguration of 
the Swan Company could realise what a very great work was done in 
this country by it. It must be a gratification to them to know that 
Mr. Swan began his investigations in connection with the electric 
light in the year 1845, and is still amcng them. There were some 
gentlemen present who tock an active part in the formation of the 
old “Swan Electric Lighting Company ;” that was at the time when 
lamps cost 17s. 6d. each to make, and were what would now be con- 
sidered very poor quality. Then the price was reduced to 12s. each, 
and that was looked upon as an enormous advance; but now they 
were selling lamps at 1s. 9d. each, in the face of great competition. 
The Liquidator then presented his statement of the distribution of 
assets, and it was resolved: “That the accounts submitted to this 
meeting, and showing the manner in which the winding-up has been 
conducted, and the property of the company disposed of, be re- 
ceived and adopted, and that the books and papers of the company, 
and of the liquidator, be handed over to the Edison & Swan Com- 


pany.” 


Froggatt’s Electric Lighting Company, Limited. 


An extraordinary general meeting was held on Monday, at Win- 
chester House, Old Broad Street, Mr. C. pz Murrieta presiding, to 
consider resolutions for winding up the company and appointing Mr. 
W. P. Eldrid, chartered accountant, liquidator. 

The CHainMAN expressed regret that, in consequence of the failure 
of their efforts to obtain further capital, it had become impossible to 
carry on the business. 

On the motion of the CHartrman, seconded by Mr. Froaaart, 
resolutions in accordance with the object of the meeting were unani- 
mously passed. 

Mr, Eldred (auditor) was appointed liquidator. 





Eastern Telegraph Company, Limited,—This com- 
pany announces the payment, on January 14th, of interest of 3s. per 
share (tax free), being at the rate of 6 per cent. per annum, on the 
preference shares, for the quarter ending December 31st, 1895, and 
the usual interim dividend of 2s. 6d. per share on the ordinary shares 
(tax free) in respect of profits for the quarter ended September 30th. 


African Direct Telegraph Company, Limited.— 
Coupons on this company’s 4 per cent. mortgage debentures to bearer, 
due January 1st next, will be paid on and after that date at Parr’s 
Banking Company and the Alliance Bank, Limited, Bartholomew 
Lane, London, E.C. Coupons must be left at the above bank three 
clear days for examination. Warrants in payment of the interest on 
registered debentures will be cent out on the 31st inst. The deben- 
ture register will be closed from Friday, the 27th, to Tuesday, the 
31st inst., both days inclusive. 


The Brush Electrical Engineering Company, Limited. 


’ —The transfer books of the 44 per cent. second debenture stock of 


this company will—in view of interest payable on January 1st, 1896 
—be closed from December 18th, 1895, to January 4th, 1896, both 
inclusive. 

Stock Exchange Notices.—Application has been made 
to the Stock Exchange Committee to appoint a special settling- 
day in, and to grant a quotation to, City of London Electric Lighting 
Company, Limited, provisional certificates of a further issue of 
£100,000 5 per cent. debenture stock. 


The Metropolitan Electric Supply Company, Limited. 
—The payment by warrants on January 1st next, of interest for the 
half-year ending December 31st, on the 44 per cent. first mortgage 


- debenture stock isannounced. The transfer books will be closed from 


the 18th to the 31st instant, both days inclusive. 
The City of London Electric Lighting Company, 


_ Limited.—Notice is given, that the transfer books of the debenture 


stock of this company will be closed from the 23rd to the 31st inst., 
both days inclusive, for the purpose of preparing the warrants for the 
6 


- interest due January Ist, 1896. 


The Yost Typewriter Company, Limited.—An interim 
dividend of 5 per cent. per annum has been declared, and will be 
paid on Saturday, January 18th, 1896. 








TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week 

en December 15th, 1895, amoun’ to £1,014; week ending December 

16th, , £962; increase, £52; total receipts for half-year, 1895, £21,541; 
corresponding period, 1894, £21,480; increase, £61. 

The Liverpocl Overhead Railway Company. The receipts of this railway 
for the week ending December 15th, 1895, amounted to £1,081; correspond- 
ing week last year, £917; increase, £164. 


The Western and Brazilian a Company, Limited. The ey for the 
week ending December 13th, 1895, after deducting 17 per cent. of the gross 
receipts payable to. London’ Platino-Brasilian ph Oompany, 
Limited, were £2,895. 
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Eastern Extension, Australasia and China Teleg., ‘Ltd. . 
Do. 5 % (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs 

reg. 1 to 1,049, 9,976 to 4,326 
~ do. Bearer, 1,050—3, 975 and 4 ,327—6,400 
4% Deb. 


Do. Stock 
Eastern and South African Teleg., = ‘Ltd., 5 % Mort. Deb. 
1900 redeem. ann. drgs., Reg. Nos. 1 to 2,343 
Do. do. . do. to bearer, 2,344 to 5,500 
4 % Mort. Debs. Nos. 1 to 3,000, red. 


1909 
Do. 4% Reg. Mt. Debs. reapieiean 
Globe ne -_ Trust, Ltd. on oe 
6 % ‘Pref. . = ae 

Great Northern Tole. Company of t Copenhagen 
Do. 5  % Debs. 


Indo-E Tele. Ltd. ... 
London Piatino-Brazilian Teleg., Ltd.6 % Debs. 
Montevideo Telephone 6% Pref., Nos. 1 to 28, ,000... 
National oe Ltd, 1 to 484,5: 597 .. oe a eee 
6 % Cum. 1st Pref. peer eee 
De 6 % Cum. 2nd Pref. 
Do. 5 % Non-cum. 3rd ~ 1to 119, 234 
Do. 34 % Deb. Stock Re 
Oriental Teleph. & Elec., Lt/., Nos. 1 to To 504, fully paid 
Pacific and European Tel., Ltd., 4 % Guar. Debs, 
1 to 1,000 
uter’s Ltd. ... 6s ore rr wei teh ~ 
Submarine Cables Trust ee ‘ 


United River Plate Teleph., Ltd. i 
Do. do. 5 % Debs. . 


; ees ~ neue Ltd., pee vee 


q do. do. 5 % Debs. eee 
West Coast of America one Ltd... 
Do. do. do, 8 8 % Debs., repay. 1902 


do “BR do. 
do. 6 % Cum. 1st Pref. 








do. 6 % Cum. 2nd Pref. 
5 % Debs. No. 1 to 1,800 oo 


Ster. Bonds. ... 





Def. Ord... 
6% Debs.“ A ,”1880 Red. 





ma 
Baer 


_ = 
ornoem 


POH THAAD. 


TH 


* Paeataege! aeaegereaeacae 22 a@ a2 stad ae elatacalacae! yeaeaeae 
o 
32 


CoO Or OSUmane - on 


oe 


> 


ue 


iN od 


pe OO Hw 
BBLaWalaQgtacae‘ ae alae 


AnNaan 





1892. 


a& ee 
- > 
> 3 


a 
eR: 


Dividends for 


the last three years. 


on 
ae 
wr 


BWarar™ eae" 


—_- — 
Cofroows 


CCRC 
BLaNX Br slaCaalalar‘ yaae 
CLPCPCOr 


eo oO IH AAD 


Oa kas 

a. * 
Barak a 3 
coremn 


* B@alg@a@aQ? yQatacae 


24) 
, BAMAAM Ada 


ol 


AIKAA AH 
BWaatararacacas * 

BIKAR AHH o co 
BWaslaralaeqlaearaz ae 








ELECTRICITY SUPPLY COMPANIES. 


Charing oo and Strand 4 Electy. 
“Chelsea Electricity Supply, Ltd., 


% 
City of — Elec. Lightg. Co. , Ltd., Ord. 40,001—80,000 
6% Yo Pref., 1 to 40,000 
oe 5 % Deb. Btock, aa (iss. at £115) all paid 
County of London and Brush v. Elec. Ligtg., fia, 
Ord. 1—22,475 
do. do. 6% Pref., £6 pd., "aan sae 
+Li | Electric Supply, all paid . 
*Metropolitan Electric iets td., 101 to 50,000 os 
o. 44% first mortgage deben’ ture stock .. os 
Notting Hill Electric Ligh .Co., Ltd. ... 
—. “eee ight Oo., Ltd., Ord., 101- 20,080 
Do. 7% Pret., 20, 081 to 40 ,080 
“Westminster Electric une Corp., Ord., 101 to 60, 000 .. 





5 





24% 


% | 44% 
%| 5 % 


1 | 
64 
7 
5 








Closing 
Quotation, 
Dec, 11th, 


 1L0L —105 
2s| 44 — 46 
| 84 — 85 


64- 6% 
13 — 134 
lll —115 
33 - 33 
164 —16s 
ve— 
13 — 14 
204— 214 
34— 44 
10 — 104 
104 —107 % 


103 —1v6 
108 —111 


112 —115% 
v4— lo 
164— 17 
214— 22 
104 —107 
46 — 49 
16 —110 
2— 2 
64— t# 
16 — 18 
154— 164 
€¢L— 6% 
106 —1C8 
ve— ft 
09 —112 
4— 5 
127 —)32 
24-3 
92 — {7 
54— 64 
2 --105 
i— 2 
93 —103 
94— 10 
€}— 62? 
3— 34 
103. —107 
103 —107 
-. i 
10 — its 
84— 9 
111 —114 
113 —118 
100 —103 





| 5k 58 
6i— 7} 
\L16 — 119 
| 123— 13} 
| 15¢— 164 
1182 —136 
| 8h— 9% 
| 8k— 9 
| 7g— 8 
104— 114 
1.7 —120 
&- 9 
[- - 
9— lt 
| 8— 8} 


Closing 
Quotation 
Dec. 18th, 


101 —105 
43 — 45 
sl4— 824 
6— 6h 
123— 13} 
111 -115 
34 - 34 
LtU —i70 xd 
re— 1a 
13s — 14 
204— 234 
33— 44 
lu — 104 
104 —107‘%, 
8— 8 
16 — 164 
174— 18 
107 —110 
125 —128 
17 — 174 
12 —16 


103 —106 
127 —130 
102 —106 
103 —1U6 
108 —111 
112 —115% 
94— 10 
164— 17 
214— 22 
104 —107 
46 — 49 
106 —110 
2— 2 
5i— 63 
16 — 18 
154— 164 
6t— 64 
106 —108 
te— 3 
109 —112 


4— 5 
127 —132 
24- 3 
92 — $7 
f4 - 64 
ik 2 —M5 
l1— 2z 
98 —103 
9— 95 
64— 6 fxd 
2¢— 3} 
103 —107 
103 —107 


100 —103 








bi— 5 
6f— 7h | 
116-119 | 
123 — 12} 

154— 16 
132 —136 
8— 9 
8h— 9 
7g— 8 
104 - 114 
117 —120 








Business done 
during 
week ended 
Dec. 18th, 
L895. 
Lowest 


Highest 


843 





7 | 
116 
13} 
1514 
1354 








* Bubject to Founder's Shares, 
Uniess otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 


§ Dividends paid in deferred share warrants, profits being used as capital. 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 









































| Stock op Closing Closing Business done 
Present or Dividends for notation, notation, during week 
Issue. waMe hare, the last three years. oon ite 209 18th, Deo at ad iis 
| 1892, | 1898. | 1894. Highes’.| (Lowes . 
90,000 | Brush Elecl. Enging. Co., Ord., 1 to 90,000... = ai 3/6 %8 6% cee 1g4— 14 | 13— 13 ts| - 
90,000 Do. do. Non-cum. 6 % Pret..1 to 90,000, 2/6%§/6%§| .. | 1g— 2 | 18— 2% 2 
125,0007 Do. do. 44% Perp. Deb. Stock... ... |Stock| 44% | 44% | ... 2—115 | 12—115 | 1125 
630,000/| City and South London Railway _... ate oe ... Stock} 8% 8% | 14% | 10 — 42 10 — 42 oa . 
28,180 Crompton & Co., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 | 5|7%$| 7 S$] ... 2— 2 2— 2 one 
89,261 Edison & Swan United Elec. Lgt., Ltd., “A —se } 5 5 % Ww-— 23 1g— 23 M 
17,139 Do. do. do. “A” Shares 01—017,139 5 as —_ ; 3— 4 3— 4 32 
100,000 Do. do. do. 44% Deb. Stock Red. ... Stock) .. -- | 44% |l04 —107 104 —107 lal 
110,000 | Electric Construction, Ltd., 1 to 110,000 ... eas ose 2) nil nil nil §— §-— ¢ woe 
12,845 Do. do. 7 % Cum. Pref., 1 to 12,845 .. 21\7%17%17% 2— Qaxd| 2— 23 
91,195 | Elmore’s Patent Cop. Deposg., Ltd., 1 to 70,000 .. ee 2) nil nil = #- § li— 4 bis a 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. 2| nil nil a 4-— # g- & oa om 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... : 5 | nil §| nil §| +-— # +— 2 ae 
9,6007; Greenwood & Batley, Ltd.,7 % Cum. Pref., 1 to 9,400 10|7% | ail “3 8— 9 &8— 9 a ‘ini 
10,000 | Henley’s (W. T.) Telegraph Works, Ltd., Ord... o 10};5% |5% 16% | 13$— 144 | 13h— 145 1:32 133 
000! Do. do. a woe... eo]. i. ba bee leo C. oa 
40,000 Do. do. do. 44 Mort. Deb. Stock Stock ed 108 —111L 103 —111 shin 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... | 10 |124% |124% |10% | 18 — 19 18 — 19 184 18,1, 
2u0,0002 Do. do. do. 44% Deb., 1896 | 100 | 44% | 44% | 44% | OL —103 (101 —103 I as 
37,500 |{Liverpool Overhead Railway, Ord. ... ‘ios Se ona. | .- | 1% | 14% | 118-112 | 11Z— 12 12 . 
10,000 |f Do. do. Pref., £10 paid aoe eee 10 | |5% |5% | 1Oh— 152 154— 15? oe 
37,350| Telegraph Constn. and Maiutce, Ltd. ... .. ...| 12 15% \20 % |20%|39—41 | 39 —41 413 | 40} 
150,000 Do. do. do. 5 % Bonds, red. 1899 | 100, 5 % | 5% | 5% |n4 —197 [194 —107 i . 
54,0001 Waterloo and Citv Railway, Noa. 1 to 54,000, £4 paid ee pom 43-5 49 - 5 43 











+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated al) shares are fully paid. 


€ Last dividend paid wax 60°) for 189 


Dividends marked § are for a year consisting of the latter part of one year and "he first part of she next. 


tirmingbam Electric Supply Company, Ordinary of £5 (fully paid), 
53—€3 
Electric Construction Corporation, 6 % Debentures, 98 — 1-3. 
House-to-House Company (£5 paid), 4—44 
Do. do. 7% Preference, of £5, 72—8}. 
do 44% Debentures of £100, 110—112. 


Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Exch 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 








li | 


), are as follows . 1697—0", 5; 1891—T7,$ Ls90—v/ 





Kensington and Knightsbridge Electric Lighting Company, Limited 
Ordinary Shares £5 (fully paid) 77—&}; 1st Preference Cumula- 
tive 6 %, £5 (fully paid), 7—7}. 

Liverpool Electric Supply, £5 (fully paid), 7? —8} 

London Electric Supply Corporation, £5 Ordinary, §— § 

Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 
tully paid, 6?—73. 


Bank rate of discount 2 per cent. (February 22nd, 1894). 


WATER-POWER: ITS GENERATION AND 
TRANSMISSION.* 


By SAMUEL WEBBER, Charlestown, N.H. 


(Concluded from page 751.) 


In 1837 came the celebrated one of St. Blasien, 20 inches in 
diameter, weighing 105 lbs., under a head of 72 feet, and this was 
followed by one of 13 inches diameter, under a head of 354 feet. 
The width of this'wheel across the buckets was only 0 225 inch, and 
it made 2,200 to 2,300 revolutions per minute. It is said to have 
driven 8,000 cotton spindles, with the other accessory machinery, 
which would require from 100 to 120 horse-power, and to have given 
from 80 to 85 per cent. net effect. The apertures of the buckets were 
s0 small, however, that the water was all filtered before entering the 
feeder, to avoid clogging them. 

The success of these wheels led to their introduction to this 
country by the late Uriah A. Boyden, who placed the first ones in 
Lowell, in 1844, and these were rapidly followed by others, until 
their use became almost general in the large manufacturing towns cf 
New England. Those built under Mr. Boyden’s instructions gave as 
high as 80 per cent. net effect, and he claimed to have got 88 per cent. 
at the Atlantic Mills in Lawrence. 

Their manufacture was taken up by a number of builders, but they 
did not all obtain such high results, and owing to the multitude of 
buckets, with the small apertures, they were liable to become choked 
by chips and leaves and other floating obstructions, not to speak of 
fish ; for at Fall River the first turbines are said to have been stopped 
by eels, on their annual migrations to the sea, from Watuppa Lake. 

The net effect at partial gate was also very poor, owing to cutting 
off the water by the sharp edge of a cylinder, as shown by the 
writer in a paper presented to this Society, and included in Vol. iii. 
of the 7ransactions.} 

Attempts have been made to obviate this by introducing dia- 
phragms in the buckets, so that only a part of the bucket is affected 








* To be presented at the New York meeting (December, 1695), of 
the American Society of Mechanical Engineers. 

{ “ Efficiency of Turbines as affected by Form of Gate.” Vol. iii., 
Pp, 84, No. 61. 


by this sharp cut-off, and this is shown in the Swiss turbines, now 
being introduced at Niagara Falls, but this division only reduces the 
dimensions of the apertures, and renders them more liable to choke 
from obstructions. This form of wheel, as built by Mr. Boyden, was 
also enormously expensive, and they have generally given place, as 
they wore out, in 40 or more years’ use, to the “inward and down- 
ward flow” turbine, which we shall now proceed to trace. This, as 
we said in the outset, comes from the old “ flutter-wheel” of radial 
vanes inserted in a central shaft, which supported a grindstone, or 
“ millstone,” on top of it, and which is one of the earliest traces of 
mechanical application of force to be found in history. India, 
Egypt, Syria, and Europe, all appear to have used this primitive 
water-wheel to grind their corn. It is impossible to determine when 
the modifications of this form began, but, in 1804, a patent signed 
by Thomas Jefferson was granted to Benjamin Tyler, of Lebanon, 
N.H., for “an improvement in water-wheels,” in which he claimed 
“ hooping the wheel with iron hoops,” and specified the proper angle 
at which to set the buckets, ‘‘ made of winding timber.” ¥ 
Similar improvements were early made in the mountainous dis- 
tricts of France, where metal buckets, curved either vertically or 
horizontally, were bolted to a central shaft, and were known either 
as “ rouets a cuve,” or “ rouets volants,” and in common parlance with 
us were known as “tub wheels.” The water was applied to all these 
wheels “tangentially,” by a trunk or spout which delivered it at the 
circumference. Next, this trunk was made in the form of an 
Arcbimedian scroll, which applied the water equally all around the 
wheel, the top being closed, and the discharge at the bottom. A 
wheel of this sort was patented by John Tyler, grandson of “ Ben- 
jamin,” above referred to, in 1855. I have no record of the dates of 
the European improvements in this direction, but, as early as 1843, 
Elwood Morris, of Philadelphia, experimented with and reported on 
what is generally known as the “Jonval turbine,” in which the 
radial buckets are curved vertically, and the water directed to them 
by a set of stationary guides, curved in the opposite direction, and 
fixed to the interior of the tube or feeder which supplied the water. 
This form of wheel has also been known as the “ Koechlin,” and a8 
the “Froment” turbine; the name of “ Jonval,” I believe, only 
applies properly to the “draught tube” arrangement, which was 
patented in this country by Zebulon and Amasa Parker, of Licking, 
O., in 1840. ; 
These wheels were sometimes, in cases of low heads, set directly 
in the bottom of the wooden flume or forebay, in other cases supplied 
by an iron feeder pipe. The Froment turbine, which the writer saw 
in the London “Crystal Palace” of 1851, was of the former cha- 
racter, and the gates were a series of “ plungers,” which fitted down 
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between the guides.. J. P. Collins, of Norwich, Conn., has adopted 
this form of gate; others, as Mr. Geyelin, of Philadelphia, have 
used what is known as the register , a term derived from the 
common hot air heating apparatus. Still another form bas been a 
sliding telescopic tube, outside, which throttles the water after leaving 
the wheel, and seems to the writer objectionable, but has been applied 
to the turbines at Niagara. 

This class of wheels, known as the “ downward flow,” has proved 
effective and economical, and they are particularly suited for large 
and constant powers at low heads, but are deficient at partial gate, if 
the gate is of the register or telescope pattern. The writer has ob- 
tained 84 per cent. net effect, with two “Geyelin” turbines, in dif- 
ferent localities, when at “ full gate.” 

We must now turn to a different form of wheel, the “inward flow,” 
patented in 1838 by Samuel B. Howd, of Geneva, N.Y. In this the 
action of the Fourneyron wheel is reversed, and the converging 
guides, which were straight, were placed outside the wheel, which 
had curved buckets, revolving inside the guider, and was, in fact, 
only one form of the old “tub wheel.” Mr. Francis bas stated (see 
“ Hydraulic Experiments”) that a similar wheel was suggested by 
General Poncelet in 1826. 

In the Howd wheel the regulating plates were placed outside the 
guides or “chutes.” The buckets were cast-iron, fastened by bolts to 
wooden top and base plates, and the discharge was central. 

In 1849 Mr. Francis tock this matter up, and built, for the Boott 
Mills, in Lowell, an inward discharge wheel, in which he employed 
the carefully designed curves of the “Boyden” wheel, and which 
- excellent results, nearly equal to those of the outward dis- 
charge. 

This type of inward discharge gave much greater facilities for 
operating the gates, and was followed by a number of variations, 
notably the “American Turbine,” of Stout, Mills & Temple, of 
Dayton, O., in which the form of gate adopted gave mueh better 
results than were obtained when partially closed, by the cylinder 
between the guides and buckets, which Mr. Francis copied from Mr. 
Boyden. This wheel at the Boott Mills lasted until 1875, when it 
was replaced by a “ Swain wheel.” In 1855, A. M. Swain,a mechanic 
who had been employed at the Lowell machine shop in the construc- 
tion of the Boyden and Francis wheels, conceived an idea which 
produced the prototype and exemplar of all the modern American 
turbines. He combined the inward and downward flow wheels, 
curving the buckets Loth laterally and vertically, and discharging the 
water mainly downward, where a reversed curve in the base on which 
the wheel rested threw it outward again, so that the path of the 
water was a semicircle. He adopted a form of gate which, instead 
of cutting off the water abruptly, closed the orifice by which it 
entered the wheel, by lifting the lower side of the tube, so as to con- 
tract the passage, which still retained a rounded aperture. The re- 
sult prodaced by this was marvellous; instead of 30 per cent. effect 
at part gate, or half water, he got 66 per cent., and 83°4 per cent. at 
full gate, when the wheel was finally perfected in 1875. 

The Swain wheel had, however, given an excellent result as far 
back as 1862, and from that date down to about 1878, the number of 
turbines was legion, in all sorts of variations of curve of bucket and 
form of gate, but all containing the same general features of inward 
and downward discharge. Of these, the Leffel wheel combined both 
forms of bucket, separated by a diaphragm ip the same wheel, and 
has given excellent effects. 

The general result of this change from the Fourneyron type, as 
first introduced, has been to furnish the public with turbives of equal 
power, in one-half the space, and at one-fifth the cost, being single 
castings of iron or bronze, instead of built up of many parts. The 
general line of evolution, beginning with the Swain wheel, has been 
that of fewer and deeper buckets, with wider openings, to avoid 
obstruction by floating matter, and in some of the wheels, like the 
Hercules, the narrow openings of the “chutes” have been retained, 
preventing such matter from entering the wheel itself. 

This latter wheel brings us to the date of 1876, when what is 
known as the “‘ new departure ” wheels were introduced. The first of 
these was the “ Hercules,” designed by John B. McCormick, of 
Brookville, Pa., who brought it to the Holyoke Testing Flume to be 
tried, and the results were such that the Holycke Machine Company 
at once entered into its manufacture. 

The frincipal feature of this wheel was a much smaller diameter, 
with longer buckets and deeper openings, for any proposed amount 
of power. 

This wheel was at once followed by the “ Victor,” made by Stilwell 
and Bierce, of Dayton, O,, on the same general lines, but differirg in 


| Cubic feet 
water per | 
second. | 


Horse- 
power. 


Inches 
diameter. | 


2295 | 55 
35°45 89 
46°27 121 
ae 80 199 
Leffel, Standard... . aig | $6 
Leffel, Special oes ine ~ 60 148 
Tyler... wit se so = 958 
Swain = — rer ett 
Hunt, ‘Swain bucket ” 
Hant, New Styl: 
Leffel, “Samson” ... 
“ Hereules” ... oe < ae 1076 
Victor de owe as oe 108 8 
| 


Boyden Fourneyron 
Risdon ae wa 





form of bucket and gate ; and many of the older wheels have been 
since changed or improved in the same direction, and the above 


table will show the difference in quantity of water used and power 
obtained by a number of wheels of nearly the same diameter, under 
the same head of 26 feet, beginning with the “ Boyden Fourneyron,” 
and ending with the “ Victor.” 

This enormous difference in productive effect in wheels of the same 
diameter shows the great economy of the later type of turbines, par- 
ticularly as all the wheels above named have a proved efficiency of 
80 per cent.,and some of them have given more; such as 87 per 
cent. for the Risdon, tested by Mr. Edward Sawyer, of Boston, at 
Crompton, R.I., and by the writer at the Centennial; 87 per cent. for 
the Hercules, tested by Prof. Thurston; 84 per cent. for the Collins, 
by the same authority; 84 per cent. nearly for the Swain, by Mr. 
Francis; 84 per cent. for the Geyelin and the Hunt, tested by the 
writer, and 88 per cent. for a 15-inch “ Victor,” by the same, but this 
was so small a wheel that the test cannot be depended on. Later 
tests of large wheels at the Holyoke Flume give over 80 per cent., 
and to these may be added the “ Success” of E. Morgan Smith, 
York, Pa., and the “ Humphrey,” Keene, N.H., and the wheel of 
Gates Curtis of Ogdensburg, N.Y., also the ‘‘ New American,” of the 
Dayton Globe Iron Works, Dayton, O. Here all questions of selec- 
tion must be governed by other reasons than that of mere efficiency, 
as all the above 17 wheels have been proved to give 80 per cent. or 
over net effect. Nearly all these wheels have been adapted to hori- 
zontal shafts, for high heads, where the belt pulleys can be kept out 
of water, and so far as they have been tested show no difference iu 
economy from that given on vertical shafts. A “Hunt” wheel, 
tested by Mr. Francis in situ, in a mill at Lowell, only varied a frac- 
tion of 1 per cent. on a horizontal shaft, from the result obtained on 
a vertical one by Mr. Herschel, at the testing flume in Holyoke. 

While the writer has expressed a preference for the “downward 
flow” wheel when the head was low, and bevel gears necessary, he 
would prefer the new type of small diameter wheels for horizontal 
shafts under high heads, as they give a greater initial velocity to the 
shafting, the friction of bevel gears is avoided, and if set in pairs, to 
thrust against each other; step friction, which is very destructive in 
muddy streams, is also done away with. 

The first instance in which turbines were placed in pairs in this 
manner, in the writer's memory, was in 1875, when A. M. Swain in- 
stalled a pair at Ticonderoga, N.Y., which were very successful. 
Since then all the prominent wheel builders have adopted it, and it 
has become very general in all cases where the head was sufficient to 
keep the pulleys uut of water. It also gives the advantage of easy 
and immediate access to the whee! for examination or repairs, by a 
manhole in the case, if the head-gates to the feeder are closed. The 
writer installed a pair of Risdon turbines for the Nashua Manufac- 
turing Company in this way some time since, and asking the man 
who bad charge of them, after two years’ use, “If anything had been 
required to be done to them ?” he answered, “ Nothing but to oil the 
stuffing boxes, and open and shut the gates.” Like all other water- 
wheels, the turbine is somewhat slow in answering to regulation 
under a variable load, as it takes more time to open and close the 
gates than it does to trip the “cut-off” in a Corliss engine, but both 
the “ Snow ” and “ Schofield” governors are very effective, and can 
be recommended 

Among the other points mentioned in the schedule is the testing 
of turbines “ in situ,” and in regard to this the writer would say that 
a few points reed careful attention. The friction pulley should be 
flanged, to keep the brake in place, and amply strong, and a safe size 
for it is to allow 1 square foot of surface motion per second for every 
3,060 foot-pounds per second lifted ; this gives a pressure of a little 
over 20 lbs. per square inch. The brake should be of timber, fitted to 
the pulley, one-third the circumference on each edge, leaving two 
openings of one-sixth circumference for lubrication. The best 
lubricant is strong, thick soapsuds, about the consistency of molasses, 
end this should be constantly fcd from a can, or cans, in a stream the 
size of a quill, and may be diluted in use by a jet of cold water from 
a hose or pipe, played in through the openings, to cool the pulley. 
The brake lever is most convenient if made the radius of either a 
33-foot or a 66-foot circle, that is, practically, 5 feet 3 inches or 
10 feet 6 inches long from centre of shaft to point of attachment of 
weight. The whole apparatus shculd be perfectly balanced at rest 
before commencing operations. 

With a worm shaft and gear, tapped in to the wheel shaft, so as to 
ring a bell every one hundred revolutions, the speed is ascertaiued, 
and the weight in the scale being known, the horee-power is quickly 
calculated. Prof. Thurston's paper on “ Turbine Testing,” in Vol. viii. 
of the 7'ransactions, aud Mr. Francis’s ‘“‘ Hydraulic Experiments,” 
give data as to the measurement of water, if the net e//ect of the wheel 
is also to be arrived at, but it would cover space unuecessarily to go 
into thuse details heve. 

When we come to the matter of cost, we find it to vary much in 
different localities, according to the expense of development. The 
cost at Lowell, when the first “ mill powers” were opened, had been 
only $40 per horse-power for dam, land, and canals. This was in- 
creased $59 per horse-power by the new canal, which gave more 
certain head, and enabled the mills to use the surplus water which 
ran to waste part of the year, and the total cost bas probably been 
$100 per horse-power, to which another $100 is to be added for the 
expensive Boyden wheels and massive masonry pits. At Augusta, 
Ga., the canals, nine miles long, cost the city, which leases the power, 
$90 per horse-power. At Columbia, 8.C., for five miles of canals the 
cost to the city has been $74 per horse-power. 

In many cases of smaller enterprises it has been less than $50 per 
horse-power, and the total cost, including wheels and pits, less than 
$100, and we will now give the data of the cost of water-power as 
developed within recent years at three different points, showing the 
outlay, and a fair allowance for interest and running expenses. 

The first instance we shall give is that of the Concord Water Power 
Company, on the Merrimac River, at Concord, N.H. Here the power 
developed is ata minimum 3,300 horse-power, on an average 5,000 
horse-power from a fall of 22 feet. The wheels are “ Rodney Hunt’ 
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turbines, set in pairs on horizontal shafts of 400 horse-power each. 
The cost has been as follows :— 


700 acres land, and flowage righ $20,000 
Dam and abutments _... oe 141,015 
Canal, 60 feet wide ibe 27,363 
Head gates 16,675 
Waste weir 5,220 
Making an investment for water of .- $210,273 


or $63.72 for the minimum amount of power, or $42.05 for the average 
amount of power. To this is to be added pits and foundations put in 
for 2,000 horse-power, $15,000, or $7.50 per horse-power. Wheels put 
in for 1,600 horse-power, $12,225, or $7.66 per horse-power, making a 
total forthe minimum flow of water of $78.88 per horse-power, and 
for the average flow of $57.75 per horse-power. 

Now, if we base our calculation of cost on the minimum flow, and 
allow interest, 5 per cent. sinking fund, 24 per cent., repairs, 14 per 
c2nt., taxes, &c., 1 per cent., we get a total annual cost of 10 per cent., 
or $7.89 per horse-power, to which add oil and attendance, 75 cents, 
making $8.64. 

As this power is to be transmitted in part, at least, to Concord by 
electricity, the cost of such transmission, on which I do not assume to 
be an authority, will have to be added to this. If,on the other hand, 
it is to be partially used near at hand, it is safe to say that the cost of 
transmission by shafts and belts would not increase it to over $10 per 
horse-power. 

If we assume the average flow of 5,000 horse-power, the cost of the 
power at the wheels would be only $5.72, but we should then require 
the additional expense of a steam plant, and its operation, to produce 
the 1,700 horse-power deficiency at low water. 

We will now take a large southern mill, the John P. King, at 
Augusta, Ga. Here the water is purchased of the city at a rental of 
$5 per annum per gross horse-power. 

The wheels are three Geyelin turbines, on vertical shafts with bevel 
gears, estimated at 1,835°5 gross horse-power. These wheels, by my 
own test in situ, netted 84 per cent. Calling the average 80 per cent., 
it gives 1,468 net horse-power. This cost of plant was for wheel pits, 
42 feet deep, in rock, head race, 200 by 40, tail race, 800 feet to river, 
about $25,000, and the wheels and jack shaft cost the same, or $50,000 
in all. This, for 1,468 net horse-power, is $34.20 per horse-power, or, 
at 10 per cent., $3.42; water rent, $5.50 on 1,835 5 gross horse-power, 
orl net, $6.88; attendance and oil, 75 cents, making a total cost of 

11.05. 

The next case is also a southern one, that of the Columbia Mills, 
at Columbia, 8.C. Here the water is also leased at a rental of $5 per 
horse-powet. For quantities less than 500 horse-power the charge is 
$7. The fall is 27 feet, aud the power is furnished by Victor tur- 


bines, on horizontal shafts, and is transmitted by electricity to the . 


m 

Quicksands made the wheel-pits very expensive, by the quantity 
of concrete masonry required, so that for all expenses of pits, races, 
power houses, &c., we have $55,000 for 2,000 horse-power. The 
wheels cost $20,000 more, so that we have a total expenditure of 
$75,000 for 2,000 horse-power, or $37.50 per horse-power. This, at 
10 per cent., 2s before, gives $3.75 per horse-power; water rent, $5 
per horse-power; attendance and oil, 75 cents; making a cost at 
wheels of $9.50 per horse power. 

As the water rent paid in the last two cases covers interest and de- 
preciation, while the cities which furnish the water also obtain their 
own supply for other purposes, it will be seen that it covers the cost, 
and that the estimate of Mr. Samuel Batchelder, 50 years ago, that 
the cost of water-power in Lowell, including land, was under $15 per 
annum per horse-power, was substantially correct, and will cover the 
cost of water-power with modern turbines, under fair circumstances, 
to-day, with plenty of room to spare for heating. 

The writer trusts that these notes may be acceptable to the Society, 
and that they may draw from some of the other members, who have 
paid more attention to that question, fuller details as to the cost of 
‘ water storage,” and possibly some other facts in the history of the 
turbine which have not come to his knowledge. 
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By Pror. SILVANUS P. THOMPSON, D.Sc., F.R.S. 





Lecture ITI.—Delivered January 28th, 1895. 


(Concluded from page 750.) 


Hetios Arc Lamp, 


Another lamp here, which has tilting clockwork, is kindly sent me 
by the Helios Company. We have here the feature of the two coils, 
series and shunt, and a kind of see-saw. The operation of that see- 
saw is, however, to tilt a train of wheels, and the question whether 
those wheels shall be allowed to turn round or not depends on the 
amount the clockwork is tilted over, so that that combines tke Conti- 
nental feature, now so common, of the see-saw. This also is an alter- 








_ Cantor Lectures. From the Journal of the Society of Arts. Refer- 
ences to this series of Cantor lectures will be found in the Exxc- 
TRIcaL Review for January 18th and 25th, and February 1st, 1895. 


nate current lamp; but it has the novel feature of an enamelled 
iron reflector, set just above the end of the upper carbon, and sur- 
rounding it, so as to throw downwards (as shown in fig. 12), the 
light that otherwise would be projected obliquely upwards. A 
quite small mirror, fastened on a bridge between the rods that form 
the frame of the lamp, suffices for this purpose. 


Tus Pranet Company’s Arc Lamps. 


Another type of lamp has been developed by the Planet Electrical 
Engineering Company, of London. A motor is made to turn one 
way or the other, according as the voltage of the lamp exceeds or 
falls short of the prescribed amount, and the motor drives a feeding- 
screw. I have been using a Planet lamp in these lectures to illustrate 
the Trotter phenomenon. It is one of the compact little lamps which 
the Planet Company is now making specially for projector work, 
with a motor very neatly packed away at the bottom. 


Somes Recent Lamps. 


Of other feeding lamps with tilting mechanism there are several 
in existence. I examined a very nice one indeed some few months 
ago, the invention of M. Canneval, of Rouen, a shunt lamp with an 
escapement designed to work independently of the tilting of the 
mechanism. 











Shunt 
Solenoid. 

















Fia. 30. 


There are here two lamps of very simple construction, the inven- 
tion of Mr. Akester, of London. Both are clutch lamps, and the 
clutch in this case works on the holder of the lower carbon rod, 
instead. of the upper, while the clutch itself is peculiar. It consists of 
a little box with some small shot in it. When the small shot is com- 
pressed between the top and bottom it grips the rod, and will not let 
it go. When the pressure is released the shot will roll round, and 
the rod will slip through easily. There is no end to these mechani- 
cal devices for clamping and unclamping automatically by the opera- 
tion of that which governs the lamp, viz., the electric magnetic 
mechanism. 









MAINCIRCUIT 
MAGNET 




















Fig. 31. 


Two or three other forms containing improvements in details 
remain to be mentioned. First, there is here a deservedly popular 
French lamp, the Briane. This is like the English lamps, but having 
only one wheel. That wheel hasakind of tooth or milling on the 
edge, and is governed by a small toothed sector. That sector 
(fig. 30), is fixed to a long crooked lever, having on its end a piece of 
iron, which can be sucked up into a shunt coil. The play of the 
lever is limited by a set-screw at the bottom. If the current round 
the shunt solenoid is strong enough, it will suck up this piece of 
iron and turn the wheel round a little. If the current is weak it 
will descend, and the wheel will turn the other way. Whenever the 
current through the shunt solenoid becomes very strong, the rise of 
this plece will earry the toctlied sector out of contact, and the wheel 
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will be free to turn.. But on the descent of the carbon the current 
in the shunt coil will at once become weaker; whereupon the lever 
arm comes down again, and the wheel is once more caught. Natu- 
rally there will be wear and tear on these teeth; but the lamp seems 
to work very satisfactorily both for continuous and alternating 
currents. 

The next picture (fig. 31) relates to a lamp not worked by a shunt 
solenoid. It is called the Hard lamp. We find here, again, a single 
wheel on a tilting frame, the position of which is, in this case, 
governed by a main circuit magnet pulling at an armature, and 
opposed by a spring. The wheel is allowed to turn, or is held against 
a small projecting piece at r. If the current in the main circuit is 
too strong, it is held fixed. If the arc burns away, and the current 
gets weaker, the armature rises, the wheel is released, and feeding 
can occur. 

Tae “Tomson 1893” Lamp. 


In fig. 32 is shown an American lamp. It is known as the “ Thom- 
son 1893” lamp, being the invention of Prof. Elihu Thomson, who 
has designed many successive forms since 1874. In this case, a form 
has been arrived at which has some interesting features; m is a double 
solenoid, which carries the main current. The yoke, a, operates the 
lever, L, being, however, controlled by the dashpot, p. The lever, 1, 
forms one side of a frame, pivoted at F, containing the wheelwork 
seen in the figure. The carbon rod, c, gears with the first member of 
a train of wheels. The last member of the train will be seen to be a 
wheel with a wavy outline (the waves are much smaller and much 
more numerous than shown in the figure). The wavy rim is made of 
silver, and against it there falls, when the lamp is working, an insu- 
lated detent, also made of silver. This detent is mounted on a lever, 
to which is also attached an iron strip, Pp, which forms the armature 
of the shunt coil,s. The shunt coil is somewhat sluggish in action, 
as it has its cores surrounded by a copper tube. The fine wire wound 
over this has a resistance of more than 400 ohms. The connection of 
the shunt is made through the silver rim and detent, so that, when 
the detent is not in contact, the shunt circuit is broken. The action 
of the lamp is as follows:—When no current is passing, the lever, L, 
is down, and K being up, supports n, so that the wheelwork is free, 
and the carbons in contact. The current being turned on, lifts x, snd 
with it the carbon rod, c, striking the arc, and, at the same time, 
allowing the detent to fall, thus closing the shunt circuit. When the 
arc burns long, and s is strong enough, it raises the detent, and the 
lamp feeds one tooth or wave of the silver rim, the current of s 
being momentarily broken. The sluggishness of s makes the 
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action deliberate, and allows thc feeding to occur at variations 
of half a volt. Silver is an excellent metal for a contact such 
as occurs in this lamp, being better than platinum for the purpose. 
There is no pumping with this mechanism. A number of improve- 
ments in carbon holders, dust catchers, globe shifters, &c., accompany 
the lamp. For series work a cut-out is provided, which is merely a 
high resistance magnet as a shunt to the detent contact and made 
still more sluggish than s, so that ordinary feeding actions do not 
bring it into operation, but the opening of the contact without feed- 
ing will give it time to act and close a shunt to the lamp. These 
lamps are also made to focus, and a modified type is employed with 
alternating currents. 

The feature of the shunt acting as an electric bell vibrating 
arrangement was used some years ago in a lamp introduced by 
Gramme, which is but little known. The striking of the arc was 
accomplished by an electro-magnet at the top of the lamp, and the 
feed occurred by the release of the last member of a train of clock- 
work by a lever which made a vibrating contact in the shunt coil 
circuit. -The lamp further resembled the new Thomson lamp in 
having the series and shunt coils acting independently, the former 


only to feed. 
Toe Wax-WHEEL Lamp. 


The next lamp which I exhibit is an entire novelty in the English 
market, though already in extensive use in America. In it all 
clutches, escapements, springs, and dashpots are eliminated, the 
feeding being accomplished by the heating effect ina shuut. To a 
rack on the upper carbon rod is geared a spindle carrying between 
two ebonite cheeks a ring made of a white composition of wax. 








Into the edge of this ring is embedded the head of a fixed pin, 
which therefore prevents the wax-wheel from turning. Upon the 
upper part of the pin is wound a coil of German silver wire, having 
a resistance of about 150 ohms, which is included along with an 
auxiliary resistance of some 800 more ohms in a shunt circuit. The 
current which flows through this shunt circuit, though small, is suffi- 
cient to warm the pin and cause it to soften the wax in its neighbour- 
hood, thus permitting the wax-wheel to turn round very slowly, in 
fact, about one revolution in two or three hours, but very uniformly. 
The melted wax solidifies at once after having passed the pin, so that 
the surface of the wax-wheel is left even for the next revolution. 
The feeding is therefore continuous and very gradual. Should the 
arc grow long, more current flows through the shunt, making the pin 
hotter, and causing the feed to work quicker. The rate of feeding is 
found to be approximately proportional to the square of the voltage 
applied to the shunt. This lamp, the invention of Mr.8. E. Nutting, 
can be used with either alternating or continuous currents. The arc 
is struck from below by an electro-magnet in the main circuit, placed 
at the bottom. In the latest pattern of this lamp there is an auto- 
matic rheostat to vary the resistance of the shunt circuit according 
to the temperature of the surrounding air; and an ingenious cut-out 
has been added for lamps designed to run in series. 


Lamps For OpricaL LanTERNS. 


Since the distribution of electric current from lighting stations 
became general, much attention has been given to the production of 
small projector lamps suitable for use in the optical lantern. These 
are now fast replacing the limelight, and every month sees the in- 
troduction of some new forms. The principle of making the ends of 
the carbon abut against a solid projection, as shown in fig. 33, is an 
old one, but it has been revived by Brockie, Scharnweber, and others, 
in lamps intended for use in optical lanterns. The form of abutment 
usually preferred is that of three obliquely projecting claws or screws, 
which grip the coned surface of the carbon. For the negative carbon, 
a steel abutment serves excellently. For the positive carbon abut- 
ments are less satisfactory, as they are comparatively liable to be 
burned away by the arc. 

There are on the table, thanks to the kindness of several exhi- 
bitors, some of these modern small projector lamps suitable for 
lantern work. First, I ought to mention the one that has done good 
service during my lectures. Mr. Davenport's own, of which there 
are two or three varieties here. That which I have been using in the 
lantern has an abutment pole below, with a spring to press the lower 


Fia. 34. 


carbon against the abutting screws. There is a hand feed behind to 
move the upper carbon; and there are little details of arrangement, 
as shown in fig. 34, for centreing and raising the luminous point. 

Then there are three lamps here made according to Major Holden’s 
patent, kindly ient me by Messrs. Newton & Co., of Temple Bar. 
In these lamps abutment poles are used, either on the positive or 
negative carbons, or on both, with sundry arrangements of mecha- 
nical value for changing the carbons and renewing them. Here, in 
the first example, are some curious contrivances to enable one to 
unclamp either carbon and put in a new one, as you put a new candle 
in a carriage lamp. In this case one has a fine hand adjustment on 
the lower carbon, and a coarse adjustment on the upper. 

Here, again, is a somewhat similar type with hand adjustment 
above and below, if required. Having two sets of abutment poles, 
positive and negative, the carbons ought to approach at their proper 
rates, so that a very small amount of adjustment by hand ought to 
suffice. The third lamp (fig. 35), which is of a squat pattern, is 
also Major Holden’s. It hasa device for centreing, for raising and 
lowering the thing as a whole, and also for moving the lower carbon 
so as to lengthen out the arc or shorten it as desired. 

Again, here is a little lamp, devised by Mr. Borland, of Leeds. It 
has all the elements of an arc lamp, in miniature. A coil to pull up 
a plunger and strike the arc, and a shunt coil to move another 
plunger to make the carbons approach one another. With carbons 
long enough to last four hours, this lamp only weighs 3 lbs. I have 
found it to work exceedingly well on a continuous current supply 
with an inverted arc, using as the lower pencil a soft cored carbon. 
The upper carbon, of smaller diameter and uncored, should be eet 
slightly in front of the lower. 
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A very simple hand lamp with screw-feed, by Mr. A. J. Beaumont, 
of York, has lately claimed some notice; but I have not had any 
experience with it. 

Mr. Brockie has designed a very perfect small projector lamp with 
a vibrating clutch-feed, in which, also, abutment stops are provided 
for the negative carbon ; but it belongs in reality to the class of lamps 
with complex mechanism, and, therefore, can scarcely be classed 
with the — lamps just mentioned. 

One thing has not yet been attained by the inventors of any of the 
automatic lamps, namely, the production of a lamp that, without any 
adjastment whatever, shall be capable of being connected up straight 
to the 100-volt mains of any lighting system, whether the supply be 
of the continuous or the alternate current sort. The fact is, the 
universal Jamp, which will go anywhere with any sort of supply, has 
< yet been invented. Perhaps it never will come exactly in that 

orm. 
Lamps FoR 100-Voxr Crecurts. 


There is another direction in which progress has been taking place 
during the past few years, viz.,in the perfection of lamps for the 
special purpose of running two in series on the ordinary 100-volt 
mains with continuous current. It is a curious fact that lamps which 
will work excellently when there are a lot of them in series supplied 
with a continuous current of fixed value, are often difficult to coax 
into good working when put two in series across 100-volt mains. 
Some lamps will not work at all. The inventor, however, has turned 
his attention to the question, and it is now often one of his most 
mga claims that his lamp will work well under these con- 

itions. 

There is a somewhat similar problem how to make three lamps 
work in series when you have an alternating current supply at 100 
volts. They only want 30 volts each, and therefore there ought to be 
room for three in series across 100-volt mains. The successful solving 
of that problem surely must depend on some very simple thing. 





Fra. 35. 


Now that we have methods of testing the nicety of feed, and of 
adjusting the volts at which the feed will occur, clearly the time 
ought not to be very distant when one can say that the problem of 
making lamps to work satisfactorily, two or three in series on 100-volt 
mains shall have been really finally solved. Mr. Brockie has re- 
marked to me that none of the old lamps which have glycerine dash- 
pots to prevent the top carbon moving downwards quickly would 
ever perform this function, for if you would have two lamps to work 
satisfactorily, and not to go see-sawing one against the other, the one 
burning dull when the other is bright, they must be capable of drop- 
ping their carbons down into contact at the same instant, so that 
one shall not get down before the other, and strike its arc before the 
other is ready. They may move up slowly, but they must move 
down quickly. That is apparently one condition—possibly not the 
only condition—for the successful working of lamps in series. 
Then, I think, I may conclude here, though time is all too brief for 
this review of progress since 1889, by saying that there are distinct 
lines of progress which have been traced in these six years, and that 
those lines of progress, although they may not yet have brought us 
everything we desire, nevertheless have witnessed the development 
of arc lighting into a condition where success has for almost every 
conceivable purpose been attained. It now remains only to perfect 
a for special purposes, such as those to which I have just 
uded. 
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Northern Society of Electrical Engineers. 
Discussion on Mr. Bennett's paper on MonicitpaL TELEPHONY. 
Mr. Fawcus said: They wished to accord their best thanks to Mr. 

Bennett for the trouble he had taken in coming from London to give 
them that most interesting paper. Most of them would as to 
the desirability of obtaining a telephone service as cheaply as 
possible, and Mr. Bennett had shown that this was to be done by 
careful arrangement. He could say nothing on the technical side of 












the question, but he had been asked to read some remarks made by 
their President, Mr. Edmunds, before opening the discussion. 

Mr. H. Epmonps wrote: I regret that a long-standing prior engage- 
ment prevents my being present at the reading of the paper on 
“* Municipal Telephony,” and also that the shortness of time does not 
permit me to make more than one or two hurried observations: upon 
it. I would point out that competition in such a matter as telephony 
must inevitably result in absorption, or in public inconvenience. 
When, in one district, there are rival telephone systems, the sub- 
scriber has to pay for both, if he is to communicate with all the 
people he wishes. A case in point occurred in Manchester itself, 
where 500 of the subscribers to the Mutual Company had to become 
subscribers to the National also. Consequently, instead of paying 
merely £4 or £6 for their telephone service, as Mr. Bennett makes it, 
these 500 were compelled to contribute some £15 or £16 per annum. 
It is hardly fair to com an isolated little Norwegian town of 
30,000 inbabitants with the English industrial centres Experience 
has taught that districts have to be grouped and included in one area 
for one rate. In Manchester, the area inclades the districts of the 
Corporation of Manchester, the Corporation of Salford, the Corpora- 
tion of Eccles, and the urban districts of Bowden, Altrincham, 
Stretford, Wilmslow, and Cheadle. The great bulk of the subscribers 
in all these places are to a large extent concentrated on the 
Manchester Central Exchange, and have free communication 
with one another for their one subscription. If each of 
these places had its own municipal telephone system, with 
varying rates, varying conditions, and varying management, 
the confusion could be better imagined than described. The 
same thing applies to every great town in the kingdom. Liverpool, 
for example, has within its telephone area, three county boroughs 
and 12 local boards. London has within its telephone area the whole 
County of London (which alone possesses a population of 4,230,000 
as against the 30,0C0 of Trondhjem), and also the towns of Dartford, 
Reigate, Redhill, Croydon, Epsom, Richmond, Kingston, Tilbury, 
Woodford, Romford, Epping, West Ham, Harrow, Ealing, and 
Hampton Court, all included in one rate. Even according to Mr. 
Bennett’s paper, at Trondbjem there is no royalty to pay, no way- 
leaves, no night service, no tel service. With nearly 800 sub- 
scribers there are no multiple switchboards. Furthermore, the 
Norwegian system is not being worked under the conditions of a 
limited tenure. It was shown before the late Select Committee, that 
if the National Telephone Company were relieved from these direct 
and extraneous charges (which do not press, or very lightly press, 
upon the telephone systems abroad), that the average annual sub- 
scription in this country would be reduced to £6 5s. 11d., including 
London, where the rates are higher than in the Provinces. It was 
also shown that the ae se working expenses of the National Tele- 
phone Company (including the items above referred to) amounted to 
£6 4s. 7d. per line, without taking into account interest upon capital 
or depreciation of capital. It must therefore be assumed that the 
Mutual Telephone Company with its subscription of £5 or £6 would 
have quickly reached the bankruptcy court, when the condition of 
affairs had become normal, and its working expenses had reached 
those of the National Company. In referring to the accounts of the 
Mutual Telephone Company, Mr. Bennett places the average sub- 
scription at £4 12s. per line, and com it with Christiania. He 
appears .to arrive at this figure by deducting the Post Office royalty, 
but omits this royalty when he says that the subscribers who have 
been paying £4 to £6 for a good service will soon be called upon to 
pay £10. With regard to the capital cost per line of the late Mutual 
Company, the late Dundee Company, and the late Sheffield Com- 
pany, Mr. Bennett does not notice that practically the whole of their 
outside plant has had to be taken down and renewed; and someone 
will have to pay for this. This was admitted by the chairman of the 
Dundee Company as far as Dundee was concerned, in the evidence 
he gave before the Select Committee. Mr. Bennett states that the 
subscription of the Dundee Company was £5 103. per annum, and 
that it paid an average dividend of 9 per cent. during the 4} years 
of its existence. It may be pointed out, however, that in the earlier 
part of the poy As existence its subscription was £10; and the 
chairman of the Dundee Company said before the late Select Com- 
mittee, “ I think we allowed too little for depreciation, and I think 
if we had gone on we would not have been able, at the £5 10s. rate, 
to have paid anything at all. After the rate was reduced to £5 10s., 
the dividend was reduced to 5 per cent.” 

Mr. VaLENTINE said: Owing to his official capacity, he could say 
nothing with regard to the subject of the paper; but he had very 
much pleasure in t ing Mr. Bennett for coming down from 
London that night to give them that paper, and he thought it was 
very good of him. Speaking for the telephone men, he was sure they 
were all very glad to see Mr. Bennett, and he was sure they would 
thank him for his paper that night. 

Mr. THomson was oné of those who tried to oppose the great hold 
which the National Telephone Company had upon the country by: the 
establishment of the Mutual Company. The amount of £6 4s. 7d. 
for working expenses per line, which was given by the. National 
Telephone Company, was out of the question as compared with the 
small figures which Mr. Bennett had shown as possible with com- 
panies who possessed no useless capital. Of course the number of 
times per day which each wire would be. used, and the consequent 
cost per wire, would be greater on a large than on a small exchange ; 
but the record given by Mr. Bennett of what can be done at Stock- 
holm for £4 8s., on a 14,000 wire exchange, showed that the charges 
for the wretchedly small exchange in Manchester and Salford were 
absurdly high. He used the telephone perhaps three of four times 

week, and he was quite satisfied to pay £5 or £6 per year; but 

e did not use the telephone sufficiently to make it worth £10. per 
_ to him, as that would cost an average of about 1s. per message. 

e thought it strange that the municipality of Manchester had not 
taken more interest in this matter. The reason no doubt was that it 
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was very difficult to make gentlemen, who had many other matters 
on their minds, clearly understand the telephone question. He 
trusted that the Manchester Corporation and the other corporations 
throughout the country should have telephonic exchanges of their 
own, which would certainly produce ample interest on the capital 
expended, and profit if the people were allowed to pay a reasonable 
amount for telephonic communication. He thought that a telephone 
should be constructed in Manchester at rentals sufficiently low to 
allow of the formation of a very large exchange in place of the 
wretchedly small one which existed under the present monopoly, and 
as the trunk lines would next year be in the hands of the Post Office, 
it could be very easily arranged that they should send messages from 
one town to another through the Post Office wires. He hoped that 
that Society would use its influence to lay come stress upon the Man- 
chester Corporation with a view of getting it to establish a municipal 
telephonic service. 

M. Mare said: It was all very well to talk of watered capital (and 
they all knew pretty well what it meant), but on starting on a new 
industry, such as the telephone business was, it became impossible 
to do away with watered capital, owing, in a large sense, to the 
element of doubt a3 to whether it would be successful or not. It 
seems to me that the position of to-day, with regard to telephone 
rentals in Manchester and increased rentals all over the country, was 
caused by the Government not taking it up in the first instance, and, 
having regard to the fact that the law courts gave the decision that 
a telephone was a telegraph, and came under the Telegraphs Act, it 
seems to me that the only solution of the question Jay in the Post 
Office taking it over and working it. One point I should like Mr. 
Bennett to explain, was the agreement between the National Tele- 
phone Company and the Manchester Corporation. I think it might 
do us good. 

Mr. CatverT said:—He was intimately acquainted with the 
Scandinavian system, and he would just like to make a few remarks 
on this matter, more particularly as regarded Mr. Edmund’s remarks. 
He thought it was rather a pity that Mr. Edmunds was not there to 
reply, but at the same time, of course, he would not criticise in any 
way unjustly. He understood that Mr. Edmunds said : if every Cor- 
poration had its own telephonic system with state trunk lines between 
the different Corporations, that that would lead to a great deal of 
confusion. Now that was just what Sweden had. He thought it was 
rather a pity that Mr. Bennett had taken such a small town as 
Trondjhem, For example, particulars as to Stockholm would have 
been better. Stockholm is a town of 260,000 inhabitants, and has 
probably more telephones than any City in the world as compared 
with the population. There were 14,000 telephones, one for every 18 
men, women and children in the place. There was a private company 
there, and also the State. The General Telephone Companies are not 
telephone companies in the proper sense of the word, they are merely 
unions, and do not declare dividends, but each member pays so much 
for the apparatus, and so much for the service. The General Tele- 
phone Company would not sell to the State, but it has just been 
arranged ina friendly way that there is now inter-communication 
between these companies, so that anyone on the General Telephone 
Company can telephone on the State lines. Coming back to the 
point of inter-urban communication, the State in Sweden, own, of 
course, all the trunk lines up and down thecountry. They then made 
arrangements with the urban companies to allow inter-communication 
on payment of a certain fee, simply for the trunk line, and there is no 
confusion whatsoever. The state of telephony in Sweden —— 
most complete as regards the rapidity of communication. ere Was 
one point about the way-leaves in Sweden and Norway which Mr. 
Bennett had not dealt with. In the first place there were no way- 
leaves required to be able to put up telephones, that of course was a 
great facility. In the second place there are relativsly bad postal 
arrangements which make it absolutely necessary for men to have 
telephones. The result is that there is scarcely a farmer in all the 
country with a few acres of ground who has nota telephone. Then, 
of course, the wages are fairly low in some respects, although the girls 
get practically as much as in England. There was also one little 

int about the price of the poles. He thought the price given by 

Ir. Bennett could not be correct. He had just a word tosay with 
regard to the kiosks in Sweden. Generally there were no kiosks, for 
the simple reason that every cigar shop and every cab stand was a 
telephone cflice, so that wherever they saw a cigar shop or a cabstand 
they knew there was a telephone. 

Mr. Ecxstems : I should like to ask Mr. Bennett whether, in saying 
that the telephone instruments used in this country are inferior to 
those used in the little town of Trondhjem, he refers to instruments 
put in by the National Telephone Company many years ago, or to 
those they put in now. Mr. Bennett has also acknowledged in his own 
paper that in Trondbjem the first lot of telephone instruments had 
to be taken out and replaced. There is also another point which Mr. 
Bennett has not emphasised very much in speaking of the inferior 
instruments in this country as compared with the Swedish ones, and 
that is the question of patent rights, which has kept English manu- 
facturers back for a long time, but I have no doubt that in future, 
and even now, English manufacturers can not only compete with, 
but even beat foreign competition in quality. 

(To be continued. ) 





Physical Society. 
Sprcia, GeneraL Meetinec, DeceMBER 137TH, 1895. 


Prof. Reroip, Vice-President, in the chair. 
wae resolution with reference to the change mi the “tee hk - the 
e-composition fee, passed at the special general meeti eld on 
November 22nd last, was confirmed. 
The ordinary meeting was then held. 


A paper by Prof. Rucker on Tose Existence or VERTICAL EaRru- 
Az Exzcrgic CURRENTS IN THE Unitep KinGpom, was, in the 
absence of the author, read by Mr. Kay. 


In a paper read before the British Association at Oxford, Dr. 
Schmidt stated that he had expanded the components of the earth’s 
magnetic force in series, and had deduced expressions, two of which 
give the magnetic potential on the surface of the earth in so far as it 
depends on (1) internal, and (2) external forces. The third series 
represents that part of the magnetic forces which cannot be expressed 
in terms of a potential, but must be due to electric currents travers- 
ing the earth’s surface. Dr. Schmidt concluded that such currents 
amount on the average to about 0:1 ampére per square kilometre. 
The author has tested this conclusion drawn from the state of the 
earth as a whole, by means of an examination of the line integral of 
the magnetic force taken round a re-entrant taken in the United 
Kingdom. The necessary data have been obtained from the results 
of the magnetic surveys for the epochs, 1886 and 1891, carried out 
by the author and Dr. Thorpe. Two circuits, called « and £ circuits, 
were selected, having their greatest extension N. and S., and E. and 
W. respectively. The work done by a unit magnetic pole on travers- 
ing these circuits was calculated for the epoch, 1886, by means of 
the terrestrial lines found for that date, and also for the epoch, 1891, 
by means (1) of the same lines, when due allowance was made for 
tecular change, and (2) of the independent set of lines found by aid 
of the 1891 survey. The same calculation was made for a third cir- 
cuit (y), using instead of the calculated terrestrial lines the true 
values of the forces and declinations as deduced from the nearest 
a. The following table gives the results in ampéres per square 

ilometre :— 


a p 7 
1886 — 0°026 — O00 ~—— vesece 
1891 (1) + 0001 —OGRS | i smoccs 
| a a on re — 0008 


From these figures the author concludes that there is not in the 
United Kingdom, at any rate, a vertical current amounting, on the 
average, to 0'l ampére per square kilometre. 

The Society adjourned till January 24th, 1896. 





NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


[Compiled expressly for this journal by W. P. THompson & Co, 
Electrical Patent Agents, 31, High Holborn, London, W.C., to whom 
all inquiries should be addressed. Copies of any of the specifications 
may be obtained of Messrs. W. P. Tompson & Co., price, post free, 
84d. (in stamps.)] 


NEW PATENTS.—1895. 





23,002. “Improvements in electrical batteries.” F. H. Purry. 
Dated December 2nd. 


23,034. “ Improvements in or relating toaudible signalling devices.” 
R. Sterrens. Dated December 2nd. 


23,083. “An improved armature for dynamo-electric machines.” 
E. Hopeson, J. WaLKER, and A. BrackBuRN. Dated December 3rd. 


23,084. “An improved ring compasscard.” J.W.Grmrm. Dated 
December 3rd. 


23,097. “Improvements connected with the electrical deposition 
of zinc.” R.HeatTurmcp and W.S. Rawson. Dated December 3rd. 


23,109. “Improved electric switch for key, socket, main or 
ordinary switches.” W.M.Cxiosz. Dated December 3rd. 


23,111. “ Improvements in electric incandescent lamps.” H. F. 
Joret and F. Fanta. Dated December 3rd. 


23,174. “Improvements in electric arc lamps.” J. Hewett. 
Dated December 4th. 


23,189. “New pantelegraph for transmitting in facsimile auto- 
graphic telegraphic messages in handwriting, print, sketch, design, 
&c. H. A. ScHLESINGER, as agent for L. Sandoz. Dated December 
4th. 


23,250. “Improved paste carrying (plates for electric accumula- 
tors.” F.W.Scunemwer. Dated December 4th. 


23,259. “An improved reflector for incandescent electric light 
globes or bulbs.” S. Rowsorrom and J. Roz. Dated December 5th. 
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23,382. “An improved rheostat.” W.J. Davy. Dated December 
th. 


23,338. “Improvements in or relating to electric arc lamps.” H- 
J. Fisher. Dated December 5th. 

23,354. “ Improvements in electric heating devices.” F. Lz Roy: 
Dated Dzcember 5th. 


23,404. “Improvements in electric motors.” F. Zapata. Dated 
December 6th. 

23,415. “Improvements in or relating to electric arc lamps.” W. 
FRENDENBERG. Dated December 6th. 

23,416. “An electric door fasteniug.” S. F. Pacz. Dated 
December 6th. 

23,426. ‘Improvements in electric signalling.” R. BELFIELD. 
Dated December 6th. 

23,442, “ New or improved process and materials for producing 
matrices for use in preparing electrotype, stereotype, and other 
printing surfaces.” G. Hatuerr. Dated December 7th. 

23,459. “ Electro-depositing on and stripping gold from cathodes.” 
E. ANpREOLI. Dated December 7th. 

23,462. “Improvements in the striking and regulating mechanism 
of arc lamps.” G.G.CorsworrH. Dated December 7th. 

23,496. “Improvements relating to electric railways.” R. BEt- 
FIELD. Dated mber 7th. 

23,515. “Improvements in the manufacture of electric cables.” 
A. F. Boren. Dated December 7th. 

23,519. “Improvements in electrical insulators and insulating 
compositions.” A. J. P. Wurraxer and F. G. Treparne. Dated 
December 7th. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 
1895. 


4,119. “ Improvements in electric contact strips for stereotype 
matrix machines, telegraphy, and other purposes.” C. M. Horvat, 
10, Hochsteingasse, Graz, Austria. Dated February 26th. Relates 
to contact strips, which consist of paper having a metallic surface, 
which is made non-conducting at certain points or parts. Instead of 
producing the non-conducting parts by perforating the strips or by 
acting upon the surface by acids or fiuids which produce the non- 
conducting film. The strip of paper is caused to pass with its 
metallic surface near to heated pins, which, when pressed, touch the 
surface and oxidise it, thus producing local insulation. The drawing 
shows an ——— in which a metallic a is heated by means of a 
gas jet, and connected with a system of levers, in such a manner that 
when the key is pressed the pin is pressed upon the metallic surface 
of the strip, thus oxidising it at the required place. 1 claim. 


5,878. “Improvements in or connected with the distribution of 
electricity.” C. H. WorpmcHam, Hazelhurst, Urmston Lane, 
Stratford, near Manchester. Dated March 20th. Relates to appa- 
ratus for readily connecting the conductors in a network of electric 
mains. A metal pillar, insulated from the earth, carries, through the 
medium of plates and. insulating rings, a series of metal rings, to 
which the conductors are connected by bolts. The number of sup- 
'mges depends on the number of cross connections which require to 

made. A funnel, the top of which overhangs the metal rings, 
collects any moisture which would otherwise fall upon said ring, and 
conducts it round the central pillar. 5 claims. 


. “Improvements in the method of and in apparatus for 
electrically lighting miners’ safety lamps.” J. Pex, North House, 
Victoria Road, Morley, near Leeds. Dated March 22nd. The 
object of the invention is to light miners’ safety lamps by electricity 
so as to do away with what is technically known as “sparking,” and 
thereby prevent injury to the contacts where the circuit or current is 
broken or completed. An ordinary battery, dynamo, or other source 
of producing electricity, a condenser composed of alternate layers of 
tin foil and paper, and induction coil or a proper transformer, and a 
cylindrical contact breaker or commutator, composed of sections of 
brass or other conducting material, and alternate sections of vulcanite 
or other insulating material are employed. The said cylindrical con- 
tact breaker is revolved by hand, and is in contact with a spring or 
brush which is connected to the primary circuit of the induction coil 
or transformer, and the other end of the primary circuit is connected 
to the carbon pole of the battery, the other pole of the battery is con- 
nected to the commutator or cylindri contact breaker. On 
motion being given to the armature, through the handle and gearing 
aforesaid, a current of electricity is generated which passes through 
the primary circuit of the induction coil, or transformer, attracts the 
hammer or armature on the spring, breaking circuit and causing a 
spa)k or sparks to flash from the conductor or pin to the lamp wick 
tube top, the sparks lighting the wick. 10 claims. 


7,646. “Improvements in railway block signal locking and regis- 
tering mechanism.” J. Dan, 422, Willis Avenue, New York City, 
U.S.A. Dated April 16th. (Date applied for under Section 103 of 
Act, October 26th, 1894.) The invention relates to electrically con- 
trolled railway block systems; and its object is to provide a new and 
improved block signal lock and register, to positively pre- 
vent the operator from displaying the wrong signal, or from opening 
the lock for the switches as long as the section is not clear; and 
= automatically registers each train passing over the section. 12 

ms. 


8,893. ‘Improved means and appliances for submarine signalling.’ 
M. T. Nzarz, Hotel Métropole, Brighton, Sussex, and C. E. Monx- 
HOUSE, 38, Parliament Street, Westminster, London. Dated May 4th. 
This invention relates to details of submergable appliances, and to 
methods of adapting them for position on or against fioating or fixed 
bodies, such as ships, forts, piers, or points on shore for communica- 
tion from and to, or between such as necessity may arise, and either 
in single emission, transmission, and recording order, or in double 
order, .¢., simultaneously transmitting and recording from and to the 
same points, the open sea or open water alone being the means for 
transmitting sound as from one spot to another. 4 claims. 


12,772. “Improvements in automatic safety devices for electric 
circuits.” IL. G. Rowanp, 13, North Fourth Street, Camden, U.S.A. 
Dated July 2nd. Consists in placing upon an electric circuit at the 
commencement of said circuit, a switch controlled by an electric 
device, preferably an electro-magnet, in shunt with the circuit upon 
which is the switch, the resistances of the shunt circuit being greater 
than the resistance of the shunt of the line circuit under normal 
conditions; but if a wire breaks in the main circuit the resistance 
becomes greater than the resistance of the shunt circuit, and the 
magnet is energised so that it acts upon the switch to open the line 
or circuit at its commencement, so that the broken wire is no longer 
alive wire. 14 claims. 


16,077. “Improvements in electro-magnetic percussive tools.” 


W. P. THompson, 31, High Holborn, London. (A. G. Fonda, Louisville, 
Kentucky, U.S.A.) Dated August 27th. This invention has 
relation to electro-magnetic tools or machines having a reciprocating 
motion for effecting rapid intermittent blows or strokes when influ- 
enced by an electric current. In an electro-magnetic tool, the combi- 
nation of a fixed electro-magnet having its extension on the outer 
side of the motor coil, a solenoid or motor coil, an electro-magnet 
with axial hammer rod haying a reciprocating motion therein, and 
ne or equipoising springs, substantially as described. 
2 claims. 


16,702. “ An element for secondary batteries.” P. VANDERSMISSEN, 
Alost, Belgium. Dated September 6th. Relates to the construction 
of an element for secondary voltaic batteries. On a leaden rod, which 
forms one conductor, are strung a number of compressed discs of 
lead oxide, alternating with lead discs. These discs are then enclosed 
in a tube of asbestos fabric, forming the lining of an external lead 
tube, which is perforated with numerous holes, giving free access for 
es exciting liquid, and has the other conductor attached to it. 1 
claim. 


16,924. “Improvements in electric fire alarms.” C.D. Rispatz, 
124, Trenton Street, Boston, Mass., and J. D. Gouxp, 399, Flatbush 
Avenue, Brooklyn, U.S.A. Dated September 10th. The object of 
the invention is to provide an electrical thermostat for use in 
dwellings, buildings, factories; and the like, and the invention con- 
sists, in combination with a room or other apartment or place, of a 
tube of any suitable material, and constructed and located in the 
room or other place, of mercury or other suitable heat-expanding 
liquid material within the tube, an electric circuit, and a sounding 


device. 3 claims. 


17,067. “ Improvements in illuminated signs for advertising.” N. 
Buresss, Highlands, Monmouth, New Jersey, U.S.A. Dated Sep- 
tember 12th. Relates to apparatus in which electric arc lamps may 
be utilised for illuminating the sign, the letters, or characters of which 
are formed by openings cut in front or in a screen forming the front 
of a box in which the lamps are placed, the interior of the box, and 
its front or screen is covered with reflecting surfaces in the form of 
convex or concave flutes, so that the light from the arc lamps is dif- 
fused and no direct rays can issue through the perforations forming 
the sign. 2 claims. 


17,249. “An improved gauge for gauging electrical and other 
wires, drills, boring bits, and other similar articles.” A. E. Woov- 
HovsE, Mokopeka, Hawke’s Bay, New Zealand. Dated September 
16th. The gauge is formed of a strip of sheet metal, provided with 
a straight-sided longitudinal \/-shaped slot or opening, the converging 
sides of which form a very acute angle. At suitable distances along 
the said slot, and on each face of the gauge, lines are secured to in- 
dicate the gauges of different wires, opposite each of these is marked 
the numbed of the gauge which it indicates. For use with electrical 
wire the faces of the gauge have electrical data, such as “safe 
amperes,” or “number of feet per ohm,” &c. 2 claims. 


17,287. “Improvements in and relating to insulators for telegraph 
and telephone poles.” W. Diss, of 108, Wood Avenue, Syracuse, 
Onondaga, New York, U.S.A., and A. Vickers, of 423, James Street, 
Syracuse, Onondaga, New York, U.S.A. Dated September 17th. The 
top of the insulator is recessed and provided with inclined slots in 
which the wire is placed ; a block is then secured in the top to hold 
the wire in place, and by means of a cam formed on its surface kinks 
the wire. 11 claims. 


17,288. “ Improvements in and connected with the electrolytic 
decomposition cf alkaline salts.” W. A. RosEnBaum, 118, South 
Fullerton Avenue, Montclair, Essex, New Jersey, U.S.A. Dated 
September 17th. Relates to an apparatus in which a body of mer- 
cury is subjected alternately to contact with the alkaline chloride 
undergoing decomposition to receive a metallic deposit, and to con- 
tact with electrolyte capable of dissolving the oxidised metal which 
is contained in the mercury. Whilst receiving its deposit, the body 
of mercury acts as the cathode and for extracting the metal from the 
mercury by oxidisation, a current of electricity is passed through the 
electrolyte, and an anode and a cathode separate from the mercury, 
oxygen being liberated at the anode combined with a metal deposited 
in the mercury. 4 claims. 
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